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1
HCV ANTIGEN-ANTIBODY COMBINATION
ASSAY AND METHODS AND
COMPOSITIONS FOR USE THEREIN

The present application is filed as a U.S. non-provisional
patent application claiming the benefit of priority of U.S.
Provisional Patent Application No. 61/785,124, which was
filed Mar. 14, 2013, and U.S. Provisional Patent Application
No. 61/788,136, which was filed Mar. 15, 2013. The entire
text of the aforementioned applications is incorporated herein
by reference in its entirety.

SEQUENCE LISTING

The instant application contains a Sequence Listing which
has been submitted in ASCII format via EFS-Web and is
hereby incorporated by reference in its entirety. Said ASCII
copy, created on May 20, 2015, is named 11951USO1_SL.txt
and is 313,761 bytes in size.

RELATED APPLICATIONS

[Not Applicable]

FIELD OF THE INVENTION

The present invention generally relates to immunoassays
for detection and diagnosis of HCV infection. More particu-
larly, the present invention relates to combination immunoas-
says, reagents and kits for simultaneous detection of HCV
antigens and anti-HCV antibodies in a test sample.

BACKGROUND OF THE INVENTION

According to WHO statistics, as many as 170 million
people worldwide are infected by hepatitis C virus (HCV), a
viral infection of the liver. 75 to 85% of persons infected with
HCV progress to chronic infection, approximately 20% of
these cases develop complications of chronic hepatitis C,
including cirrhosis of the liver or hepatocellular carcinoma
after 20 years of infection. The current recommended treat-
ment for HCV infections is a combination of interferon and
ribavirin drugs, however the treatment is not effective in all
cases and the liver transplantation is indicated in hepatitis
C-related end-stage liver disease. At present, there is no vac-
cine available to prevent HCV infection, therefore all precau-
tions to avoid infection must be taken.

Thus, patient care, as well as the prevention of transmission
of' Hepatitis C Virus (HCV) by blood and blood products or by
close personal contact requires extreme vigilance using sen-
sitive detection assays. This creates a need for specific meth-
ods for screening and identifying carriers of HCV and HCV-
contaminated blood or blood products. Serological
determination of HCV exposure relies on the detection of
HCV present in human blood plasma or sera. This can be
accomplished by detection of distinct structural and non-
structural proteins encoded by the virus or alternatively by
detection of antibodies to HCV.

After exposure to the HCV pathogen, there is initially no
evidence of viral presence, i.e. no detectable viral RNA or
serology markers. This is referred to as the “window period”
(WP). Generally, after 10 days following exposure to HCV,
viral RNA can be detected while anti-HCV antibodies
become detectable approximately 70 days later (Busch M P
and Dodd R 'Y, Transfusion 40(10): 1157-1160, 2000). Pre-
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vention of HCV infection spread it is ever more important to
have reliable blood-screening tests that are designed to nar-
row the detection window.

There are numerous methods for the detection of HCV
infection based on serological screening of the blood for
detecting the presence of HCV core antigen or antibodies
against HCV polypeptides in patient serum or plasma. It has
been noted that the assays directed at detection of HCV core
antigen assay detects HCV infection between 40 to 50 days
earlier than the HCV screening based on antibody screening
assays. HCV core protein is a structural protein of HCV
comprising the first 191 amino acids of the polyprotein and
that forms the internal viral coat encapsidating the genomic
RNA. Two different types of serologic assays have been
developed which permit detection of HCV core antigens in
serum. One assay format detects HCV core antigens in sub-
jects prior to seroconversion and is utilized in screening blood
donors, while the other assay format detects core antigens
only in hepatitis C patients, regardless of their HCV antibody
status, and is utilized in clinical laboratories to diagnose
exposure to HCV or to monitor antiviral therapy.

Typically however, the HCV core antigen blood screening
assays only detect core antigen at pre-seroconversion or early
post-seroconversion phase. Furthermore, HCV core antigen
assays are unable to detect core antigen when the antigen
forms immune-complexes with anti-core antibodies in the
late seroconversion phase. This creates a need for a serologi-
cal assay that can detect HCV core antigen in the pre-sero-
conversion phase as well as anti-HCV antibodies in the sero-
conversion phase, thus narrowing the WP significantly.

The utility of such combination HCV screening assays is
significant as such assays will be a significant improvement
over the current serology blood screening method with
respect to narrowing the WP. However, one of the challenges
to the successtul antigen antibody combined assay is to select
appropriate antigens and antibodies for performing such
assays. The present invention addresses this need.

BRIEF SUMMARY OF THE INVENTION

The present invention generally relates to combination
immunoassays, reagents and kits for simultaneous detection
of HCV antigens and anti-HCV antibodies in a test sample
More particularly, the present invention describes an immu-
noassay for the combined detection of HCV antigen and HCV
antibody in a test sample comprising:

a) simultaneously providing the following reagents:

i. a solid phase capable of binding to biotin

ii. biotinylated anti-HCV antibody for the capture of an
HCV antigen present the test sample;

iii. a biotinylated HCV antigen for the capture of anti-HCV
antibody in the test sample; and

iv. a detectably labeled HCV antigen for binding to anti-
HCV antibody captured by the biotinylated HCV anti-
gen of (iii); and

b) incubating the reagents of step (a) under conditions to
produce a reaction mixture that

(1) the biotinylated anti-HCV antibody of (a)(ii) binds to
the solid phase through the biotin and specifically binds
to HCV antigen present in the test sample to produce an
anti-HCV antibody-HCV antigen complex captured on
the solid phase;

(i1) the biotinylated antigen of (a)(iii) binds to the solid
phase through the biotin and specifically binds to anti-
HCV antibodies present in the test sample to produce an
HCV antigen-anti-HCV antibody complex captured on
the solid phase and the detectably labeled HCV antigen
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of (a)(iv) specifically binds to the anti-HCV antibody in
the an HCV antigen-anti-HCV antibody complex cap-
tured on the solid phase;

¢) isolating solid phase that comprises attached captured
antibody, and captured HCV antigen from unreacted test
sample and reagents

d. contacting the isolated solid phase with a detectably
labeled conjugate antibody that binds to the HCV antigen
captured in the an anti-HCV antibody-HCV antigen complex
of (b)(ii); and

e. detecting the signal generated from the detectable label
moieties upon triggering of the signal, wherein presence of
the signal indicates presence of HCV in the test sample.

In an exemplary embodiment, the immunoassay may fur-
ther comprise:

(a) providing

(v) a second biotinylated HCV antigen for the capture of
anti-HCV antibody in the test sample wherein the second
HCV antigen is distinct from the HCV antigen in step (aiii);
and

(vi). a detectably labeled HCV antigen for binding to anti-
HCV antibody captured by the biotinylated HCV antigen of
(v); and

(b) (iii) the biotinylated antigen of (a)(v) binds to the solid
phase through the biotin and specifically binds to anti-HCV
antibodies present in the test sample to produce an HCV
antigen-anti-HCV antibody complex captured on the solid
phase and the detectably labeled HCV antigen of (a)(vi) spe-
cifically binds to the anti-HCV antibody in the an HCV anti-
gen-anti-HCV antibody complex captured on the solid phase.

Such an immunoassay may also detect a third or a plurality
of additional HCV antigens by:

(a) providing

(vii) a third (or plurality of additional) biotinylated HCV
antigen for the capture of anti-HCV antibody in the test
sample wherein the third HCV antigen is distinct from the
HCV antigen in step 1(a)(iii) or step 2(a)(v); and

(viil) a detectably labeled HCV antigen for binding to
anti-HCV antibody captured by the biotinylated HCV antigen
of (vii); and

(b) (iv) the biotinylated antigen of (a)(vii) binds to the solid
phase through the biotin and specifically binds to anti-HCV
antibodies present in the test sample to produce an HCV
antigen-anti-HCV antibody complex captured on the solid
phase and the detectably labeled HCV antigen of (a)(viii)
specifically binds to the anti-HCV antibody in the an HCV
antigen-anti-HCV antibody complex captured on the solid
phase.

Another aspect of the invention describes an immunoassay
for the simultaneous detection of both HCV antigens and
HCV antibodies in a test sample, wherein the combination
assay comprises:

a. a first capture antigen comprising a peptide sequence of
a first HCV protein;

b. a first detection antigen comprising a peptide sequence
of a first HCV protein and further comprising a detectable
label

c. a second capture antigen comprising an antigenic
sequence from a second HCV protein

d. a second detection antigen comprising an antigenic
sequence from a second HCV protein and further comprising
a detectable label

e. athird capture antigen comprising an antigenic sequence
from a third HCV protein

f. a third detection antigen comprising an antigenic
sequence from a third HCV protein and further comprising a
detectable label
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g. a first capture antibody

h. a conjugate antibody comprising a detectable label

wherein the capture antibody and the conjugate antibody
specifically bind a fourth HCV protein from the test sample,
and the combination assay is performed by:

(1) contacting the test sample with the capture antigen, the
detection antigen, the capture antibody and the conjugate
antibody under conditions to allow:

a) formation of a sandwich complex between the first cap-
ture antigen and the detection antigen and first anti-HCV
antibody present in the test sample;

b) formation of a sandwich complex between the second
capture antigen and the second detection antigen and an anti-
HCV antibody against the second HCV protein present in the
test sample;

¢) formation of a sandwich complex between the third
capture antigen and the third detection antigen and an anti-
HCV antibody against the third HCV protein present in the
test sample; and

d) formation of a complex between the capture antibody,
the conjugate antibody and an HCV antigen present in the
sample; and

(i1) measuring a signal generated from the detectable labels
as a result of formation of the complexes, thereby simulta-
neously detecting HCV antigens and HCV antibodies present
in the sample.

In any of the immunoassay summarized above, the first,
second, third and fourth HCV proteins are independently
selected from the group consisting of core antigen, E1, E2,
NS2,NS3, NS4 and NS5 or distinct and independent portions
of'any one of core antigen, E1, E2, NS2, NS3, NS4 and NS5.

In certain embodiments, two or more of the first, second,
third and fourth HCV proteins are independently selected
from different portions of the same protein selected from the
group consisting of core antigen, E1, E2, NS2, NS3, NS4 and
NS5.

In specific preferred embodiments, in the immunoassays of
the invention the first HCV protein is core antigen designed
for the detection of anti-Core antibodies present in a test
sample. More specifically, the capture antigen for capturing
anti-Core antibodies is a core peptide that comprises a dele-
tion of amino acids 34 and 48 and amino acids 115-121. In
some embodiments, the detection antigen for detection anti-
Core antibodies also is a core peptide that comprises a dele-
tion of amino acids 34 and amino acids 115-121. In particular
embodiments, the combination immunoassay is designed for
the detection of both core antigens and anti-core antibodies in
the test sample. Such a detection is facilitated by use of the
core deletion antigens summarized above as capture and
detection antigens. Hence, in the immunoassays outlines
above, both the first antigen and the fourth protein each are
Core related proteins, namely, the first antigen is supplied in
the test assay and the fourth protein is present in the test
sample as a result of presence of HCV in the sample.

In particular embodiments that employ capture of antigens
from the test sample, the immunoassays may employ a plu-
rality of antibodies wherein each of the plurality of antibodies
is directed to distinct epitope of the same HCV antigen (e.g.,
anantibody directed to the lipid binding region of Core and an
antibody directed to the DNA binding region of Core as two
separate capture antibodies for capturing Core antigen).

The immunoassays of the invention further comprise pro-
viding a second pair of capture antibody and conjugate anti-
body, wherein the second capture/conjugate antibody pair
specifically bind to the same HCV protein as the first capture/
conjugate antibody pair of the immunoassay summarized
above or specifically bind a different HCV protein.
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In particular embodiments, the capture antigens and the
capture antibody are attached to a solid support.

In other embodiments, the first capture antigen is a bioti-
nylated core peptide, and the first detection antigen is an
acridinylated core peptide wherein each the biotinylated and
detection antigen is a core peptide comprising a deletion of
amino acids 34 and 48 and amino acids 115-121.

Additional specific embodiment comprise the second cap-
ture antigen is a biotinylated NS3 recombinant antigen and
the second detection antigen is an acridinylated NS3 recom-
binant antigen. In other specific embodiments the third cap-
ture antigen is biotinylated NS4 peptide and the third detec-
tion antigen is an acridinylated NS4 peptide.

In particular embodiments, the capture antibody is bioti-
nylated C11-7 monoclonal antibody.

In other embodiments, the detection antibody conjugate
comprises antibodies selected from the group consisting of
C11-9 and C11-14 or combinations thereof.

Also described herein is an immunoassay for detection of
multiple HCV components from a test sample comprising:

a. providing a biotin-binding solid phase
b. contacting the solid phase with a mixture that comprises:

i. biotinylated first capture antigen, biotinylated second
capture antigen, biotinylated third capture antigen and
biotinylated antibody specific for a fourth HCV antigen;
and

ii detectably labeled first, second, and third detection anti-
gens

under conditions and time sufficient for

(1) immune complexes to form between antibodies in the
test sample that are independently immunoreactive with and
captured by the first, second and third biotinylated antigens,
respectively and HCV proteins in the sample that are immu-
noreactive with the biotinylated antibody, and

(2) immune complexes to form between the capture anti-
bodies and the respective first, second and third detectably
labeled antigens;

c. isolating solid phase that comprises attached detectably
labeled captured antibodies, and captured fourth HCV anti-
gen from unreacted test sample and reagents

d. contacting the isolated solid phase with a detectably
labeled conjugate antibody that binds to the captured fourth
HCV antigen; and

e. detecting the signal generated from the detectably
labeled moieties upon triggering of the signal, wherein pres-
ence of the signal indicates presence of HCV in the test
sample.

Again in such an assay, the first, second, third, and fourth
HCV protein is independently selected from the group con-
sisting of group consisting of core antigen, E1, E2, NS2, NS3,
NS4 and NSS5. More specifically, in one particular embodi-
ment, the HCV core antigen comprising a deletion of amino
acids 34 and 48 and amino acids 115-121; the second antigen
is NS3 antigen; the third antigen is NS4 antigen; and the
biotinylated antibody is directed against HCV core antigen.
In specific embodiments, the anti-Core monoclonal antibody
is an antibody specific for the lipid binding domain of HCV
core. Alternatively, or additionally, the NS3 antigen is a
recombinant HCV NS3 antigen comprising a NS3 helicase
sequence that comprises each of domains I, II and III of the
helicase, wherein the antigen has increased immunoreactivity
against HCV antibodies from serum as compared to C33
antigen.
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Also contemplated herein is an immunoassay for detection
of multiple HCV antibodies from a test sample comprising:

a. providing a biotin-binding solid phase

b. contacting the solid phase with a mixture that comprises:

i. biotinylated first capture antigen, biotinylated second

capture antigen, biotinylated third capture antigen; and

ii detectably labeled first, second, and third detection anti-

gens under conditions and time sufficient for

(1) immune complexes to form between antibodies in the
test sample that are independently immunoreactive with and
captured by the first, second and third biotinylated antigens,
respectively, and

(2) immune complexes to form between the capture anti-
bodies and the respective first, second and third detectably
labeled antigens;

c. isolating solid phase that comprises attached detectably
labeled captured antibodies, from unreacted test sample and
reagents; and

d. detecting the signal generated from the detectably
labeled moieties upon triggering of the signal, wherein pres-
ence of the signal indicates presence of HCV in the test
sample. Again, in such an immunoassay the first, second, and
third HCV protein is independently selected from the group
consisting of group consisting of core antigen, E1, E2, NS2,
NS3, NS4 and NS5. In one particular exemplary assay, the
first antigen is HCV core antigen; the second antigen is NS3
antigen; and the third antigen is NS4 antigen. More particu-
larly, the capture core antigen may be, but need not be an
antigen comprises a deletion of amino acids 34 and 48 and
amino acids 115-121. The NS3 antigen also may be any NS3
antigen derived from NS3. In certain embodiments, the NS3
antigen is arecombinant HCV NS3 antigen comprising a NS3
helicase sequence that comprises each of domains I, IT and 11
of'the helicase, wherein the antigen has increased immunore-
activity against HCV antibodies from serum as compared to
C33 antigen.

The invention further comprises kits for the simultaneous
detection of HCV antigens and antibodies in a sample com-
prising:

a first pair of capture antigen and detection antigen for
detecting a first anti-HCV antibody against a first HCV pro-
tein, wherein the detection antigen is detectably labeled a
second pair of capture antigen and detection antigen for
detecting a second anti-HCV antibody against a second HCV
protein; wherein the detection antigen is detectably labeled

a third pair of capture antigen and detection antigen for
detecting a third anti-HCV antibody against a third HCV
protein, wherein the detection antigen is detectably labeled

a first pair of capture antibody and conjugate antibody for
detecting a fourth HCV protein, wherein the conjugate anti-
body is detectably labeled.

In the kits, the first, second, third and fourth HCV proteins
are independently selected from the group consisting of core
antigen, E1, E2, NS2, NS3, NS4 and NS5 or distinct and
independent portions of any one of core antigen, E1, E2, NS2,
NS3, NS4 and NSS5. Specifically, the kits are designed to
detect two or more of the first, second, third and fourth HCV
proteins which are independently selected from different por-
tions of the same protein selected from the group consisting of
core antigen, E1, E2, NS2, NS3, NS4 and NS5. In preferred
kits, the first HCV protein is core antigen, preferably, it is core
peptide that comprises a deletion of amino acids 34 and 48
and amino acids 115-121. The kit comprising an anti-Core
antibody detection antigen wherein the core peptide in the
detection antigen comprises a deletion of amino acids 34 and
48 and amino acids 115-121. The kits also may detect core
antigens in the sample and hence may advantageously com-
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prise an anti-Core capture and detection antibody. Such a
capture antibody may comprise two or more antibodies.

The kit may also comprise a second pair of capture anti-
body and conjugate antibodies, wherein the second capture/
conjugate antibody pair specifically bind to the same HCV
protein as the first capture/conjugate antibody pair or specifi-
cally bind a different HCV protein. In particular embodi-
ments, the capture antigens and the capture antibody are
attached to a solid support.

Any of the immunoassays employing the antigens of the
invention may readily be adapted for use in an automated
system or a semi-automated system.

BRIEF DESCRIPTION OF SEVERAL VIEWS OF
THE DRAWINGS

FIG.. 1 shows the position of HCV NS3 recombinant anti-
gens of the present invention.

DETAILED DESCRIPTION OF THE INVENTION

The present invention provides HCV combination immu-
noassays that provide enhanced detection of exposure to
HCYV, by detecting both antibodies to HCV as is performed in
conventional immunoassays, and by detecting HCV core
antigen that may be present in the blood of individuals in the
early stage of infection, prior to the development of antibod-
ies to HCV. This invention meets the need in the art for a
combination immunoassay for the simultaneous detection of
both HCV antigens and anti-HCV antibodies in a sample in a
single assay. The antigen/antibody combination assay meth-
ods rely on the identification and use of antigenic and immu-
nogenic HCV antibodies and antigens that are present during
the early stages of HCV seroconversion, thereby increasing
detection accuracy and reducing the incidence of false results
during the window period.

Biological samples that can be tested for HCV using the
combination assays of the present invention include any
sample suspected to contain HCV virions, antigens or anti-
bodies. The term “sample”, as used herein, is used in its
broadest sense. A “biological sample”, as used herein,
includes, but is not limited to, any quantity of a substance
from a living thing or formerly living thing. Such living things
include, but are not limited to, humans, mice, rats, monkeys,
dogs, rabbits and other animals. Such substances include, but
are not limited to, blood, (e.g., whole blood or components
thereof), plasma, serum, urine, saliva, amniotic fluid, syn-
ovial fluid, endothelial cells, leukocytes, monocytes, other
cells, organs, tissues, bone marrow, lymph nodes and spleen.

In the anti-HCV antibody detection aspect of the combi-
nation assay at least one (i.e., one or more) capture antigen is
employed to bind and therefore captures anti-HCV antibodies
present in the test sample. The capture antigens are generally
antigenic peptides (containing one or more epitopes) derived
from an HCV protein encoded by the HCV genome. The
sequence of the entire HCV genome and the encoded HCV
polyprotein sequence are documented in GenBank (accession
#M62321 and #AAA45676, respectively) and available to
those skilled in the art. Some exemplary core antigens that
could be used include antigens derived from the DNA binding
domain (amino acids 1-125) of core protein. Still other pre-
ferred core antigens are derived from the lipid binding
domain of core located at amino acid residues 134-171of core
protein (MGYIPLVGAPLGGAARALAHGVRV-
LEDGVNYATGNLPG) (SEQ ID NO: 89). However, in the
present invention particularly preferred core antigens include
antigens derived from core protein that comprise certain dele-
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tions or substitution in the known epitope binding regions for
specific monoclonal antibodies such that monoclonal anti-
bodies used for HCV core antigen detection would fail to
detect these modified core antigens but would nonetheless
detect complete core antigen from the test sample. Thus, these
novel modified core antigens can be coated onto a solid phase
support and/or used in solution phase to capture antibodies
present in human serum or plasma that are directed toward the
Core region of HCV but at the same time evade detection by
the conjugate antibody used for the detection of Core Ag in an
HCV Combo assay, but at the same time, allow detection of
anti-Core antibodies that would also be expected to be in the
test sample and identified in the same HCV Combo assay
format. Preferred core antigens for use in the assays of the
present invention comprise mutant core proteins that com-
prise a deletion of amino acids 34 and 48 and amino acids
115-121.

By using the novel core capture antigens described herein,
the present invention overcomes a significant problem that is
seen with the currently available *Ac-DBA-c11-9/c11-14
conjugate that is used for the detection of core antigen in an
HCV combination assay because the currently available core
antigens used for capture of anti-core antibodies also react
with detection antibodies designed to conduct serological
detection of core antigen. Previously, constructs were made to
obviate this problem by deletion of 5 amino acids (amino
acids 32 33 and 34 for the C11-9 binding region and amino
acids and residues 47 and 48 from the c11-14 binding region
of core), however, these constructs yielded poorer anti-core
antibody detection as these residues are highly immunogenic
in anti-Core positive patients. The use of the core antigens
that are described herein as capture antigens overcomes this
problems due to their design which encompasses more mini-
mal deletions that can successfully avoid detection by
the *Ac-DBA c11-9/c11-14 conjugate but preserve or
enhance detection of anti-core reactive specimens. In the
combination assays of the present invention core antigens for
the capture and detection of anti-HCV core antibodies advan-
tageously comprise deletions of core amino acids sufficient
for elimination of the binding of the capture antibody to the
detection core antigen, for example, amino acids 115-121 are
deleted.

Definitions

The present invention provides reagents for the detection
of HCV in a test sample. Preferably, this detection is achieved
by the simultaneous detection of both HCV antigens and
anti-HCV antibodies in the test sample. Throughout the
specification certain terms are frequently used and as such the
following section provides additional definitions of those
terms. The term “antibody” (Ab) and “antibodies” (Abs) refer
to monoclonal antibodies (mAb (singular) or mAbs (plural)),
polyclonal antibodies (pAbs (plural)), multispecific antibod-
ies, human antibodies, humanized antibodies (fully or par-
tially humanized; a polypeptide comprising a modified vari-
able region of a human antibody wherein a portion of the
variable region has been substituted by the corresponding
sequence from a non-human sequence and wherein the modi-
fied variable region is linked to at least part of the constant
region of a human antibody), animal antibodies (such as, but
not limited to, a bird (for example, a duck or a goose), a shark,
a whale, and a mammal, including a non-primate (for
example, a cow, a pig, a camel, a llama, a horse, a goat, a
rabbit, a sheep, a hamster, a guinea pig, a cat, a dog, a rat, a
mouse, etc.) or a non-human primate (for example, a monkey,
a chimpanzee, etc.), recombinant antibodies, chimeric anti-
bodies (cAb; a polypeptide comprising all or a part of the
heavy and light chain variable regions of an antibody from
one host species linked to at least part of the antibody constant
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regions from another host species), single chain antibodies,
single domain antibodies, Fab fragments, F(ab') fragments,
Fab'-SH fragments, F(ab")2 fragments, Fd fragments, Fv frag-
ments, single-chain Fv fragments (“scFv”), disulfide-linked
Fv fragments (“sdFv”), dAb fragments, diabodies, an isolated
complementarity determining region (CDR), and anti-idio-
typic (“anti-Id”) antibodies, bifunctional or dual-domain
antibodies (e.g., dual variable domain antibodies, or DVD-
1gGs), and functionally active, epitope-binding fragments (or
antigenically reactive fragments) of any of the above. In par-
ticular, antibodies include immunoglobulin molecules and
immunologically active (or antigenically reactive) fragments
of immunoglobulin molecules, namely, molecules that con-
tain an analyte-binding site as further described in (n) herein,
and variants as further described in (ac) herein Immunoglo-
bulin molecules can be of any type (for example, IgG, IgE,
IgM, IgD, IgA and IgY), class (for example, IgG1, 1gG2,
1gG3,1gG4,IgAl and IgA2), or subclass. An antibody, whose
affinity (namely, KD, kd or ka) has been increased or
improved via the screening of a combinatory antibody library
that has been prepared using bio-display, is referred to as an
“affinity maturated antibody.” For simplicity sake, an anti-
body against an analyte is frequently referred to herein as
being either an “anti-analyte antibody” or merely an “analyte
antibody” (e.g., an anti-HCV antibody or an HCV antibody).

In the present invention the assay “component,” “compo-
nents,” and “at least one component,” refer generally to a
capture antibody, a detection or conjugate antibody, a control,
a calibrator, a series of calibrators, a sensitivity panel, a con-
tainer, a buffer, a diluent, a salt, an enzyme, a co-factor for an
enzyme, a detection reagent, a pretreatment reagent/solution,
a substrate (e.g., as a solution), a stop solution, and the like
that can be included in a kit for assay of a test sample, such as
a patient urine, serum or plasma sample, in accordance with
the methods described herein and other methods known in the
art. Thus, in the context of the present disclosure, “at least one
component,” “component,” and “components” can include a
polypeptide as described herein, which is optionally immo-
bilized on a solid support. Some components can be in solu-
tion or lyophilized for reconstitution for use in an assay.

In conducting the assays of the present invention, it may be
useful to use a control. “Control” refers to a composition
known to not contain anti-HCV antibody (“negative control”)
or to contain anti-HCV antibody (“positive control”). A posi-
tive control can comprise a known concentration of anti-HCV
antibody. “Control,” “positive control,” and “calibrator” may
be used interchangeably herein to refer to a composition
comprising a known concentration of anti-HCV antibody. A
“positive control” can be used to establish assay performance
characteristics and is a useful indicator of the integrity of
reagents (e.g., analytes).

The NS3 antigens of the present invention are useful in
serological assays for the detection of anti-HCV antibodies in
a test sample because such antibodies recognize epitopes
contained within the NS3 antigens of the present invention.
“Epitope,” “epitopes” and “epitopes of interest” refer to a
site(s) on any molecule (in this case the NS3 antigens
described herein) thatis recognized and can bind to a comple-
mentary site on a specific binding partner, such as an antibody
or antigenically reactive fragment thereof. An epitope con-
sists of the precise amino acid residues of a region of an
antigen (or fragment thereof) known to bind to the comple-
mentary site on the specific binding partner. An antigenic
fragment can contain more than one epitope.

In the assays that are described herein, one or other com-
ponent of the assay may comprise a detectable label. The
terms “label” and “detectable label” mean a moiety attached
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to a specific binding partner, such as an antibody or an ana-
lyte, to render the reaction between members of a specific
binding pair, such as an antibody and an analyte, detectable,
and the specific binding partner, e.g., antibody or analyte, so
labeled is referred to as “detectably labeled.” A label can
produce a signal that is detectable by visual or instrumental
means. Various labels include signal-producing substances,
such as chromogens, fluorescent compounds, chemilumines-
cent compounds, radioactive compounds, and the like. Rep-
resentative examples of labels include moieties that produce
light, e.g., acridinium compounds, and moieties that produce
fluorescence, e.g., fluorescein. Other labels are described
herein. In this regard, the moiety itself may not be detectably
labeled but may become detectable upon reaction with yet
another moiety. Use of “detectably labeled” is intended to
encompass the latter type of detectable labeling.

“Linking sequence” refers to a natural or artificial polypep-
tide sequence that is connected to one or more polypeptide
sequences of interest (e.g., full-length, fragments, etc.). The
term “connected” refers to the joining of the linking sequence
to the polypeptide sequence of interest. Such polypeptide
sequences are preferably joined by one or more peptide
bonds. Linking sequences can have a length of from about 4
to about 50 amino acids. Preferably, the length of the linking
sequence is from about 6 to about 30 amino acids. Natural
linking sequences can be modified by amino acid substitu-
tions, additions, or deletions to create artificial linking
sequences. Exemplary linking sequences include, but are not
limited to: (i) Histidine residues (His tags), such as a 6xHis
tag (SEQ ID NO: 90), which contains six histidine residues,
are useful as linking sequences to facilitate the isolation and
purification of polypeptides and antibodies of interest. (ii)
Enterokinase cleavage sites, like His tags, are used in the
isolation and purification of proteins and antibodies of inter-
est. Often, enterokinase cleavage sites are used together with
His tags in the isolation and purification of proteins and
antibodies of interest. Various enterokinase cleavage sites are
known in the art. (iii) Miscellaneous sequences can be used to
link or connect the light and/or heavy chain variable regions
of single chain variable region fragments. Examples of other
linking sequences can be found in Bird et al., Science 242:
423-426 (1988); Huston et al., PNAS USA 85: 5879-5883
(1988); and McCafferty et al., Nature 348: 552-554 (1990).
Linking sequences also can be modified for additional func-
tions, such as attachment of drugs or attachment to solid
supports. In the context of the present disclosure, an mAb, for
example, can contain a linking sequence, such as a His tag, an
enterokinase cleavage site, or both.

“Patient” and “subject” may be used interchangeably
herein to refer to an animal, such as a bird (e.g., a duck or a
goose), a shark, a whale, and a mammal, including a non-
primate (for example, a cow, a pig, a camel, a llama, a horse,
a goat, a rabbit, a sheep, a hamster, a guinea pig, a cat, a dog,
a rat, and a mouse) and a primate (for example, a monkey, a
chimpanzee, and a human). Preferably, the patient or subject
is a human, such as a human at risk for HCV infection or a
human infected with HCV.

In analysis of the results of the immunoassays described
herein it may be useful to include certain levels of detection as
cutoff levels. ‘“Predetermined cutoft” and “predetermined
level” refer generally to an assay cutoff value that is used to
assess diagnostic/prognostic/therapeutic efficacy results by
comparing the assay results against the predetermined cutoff/
level, where the predetermined cutoff/level already has been
linked or associated with various clinical parameters (e.g.,
severity of disease, progression/nonprogression/improve-
ment, etc.). While the present disclosure may provide exem-
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plary predetermined levels, it is well-known that cutoff values
may vary depending on the nature of the immunoassay (e.g.,
antibodies employed, etc.). It further is well within the ordi-
nary skill of one in the art to adapt the disclosure herein for
other immunoassays to obtain immunoassay-specific cutoff
values for those other immunoassays based on this disclosure.
Whereas the precise value of the predetermined cutoff/level
may vary between assays, the correlations as described herein
should be generally applicable.

As described below, it may be desirable in some embodi-
ments of the invention to provide a pretreatment of the test
sample. “Pretreatment reagent,” e.g., lysis, precipitation and/
or solubilization reagent, as used in a diagnostic assay as
described herein is one that lyses any cells and/or solubilizes
any analyte that is/are present in a test sample. Pretreatment is
not necessary for all samples, as described further herein.
Among other things, solubilizing the analyte (i.e., anti-HCV
antibody) entails release of the analyte from any endogenous
binding proteins present in the sample. A pretreatment
reagent may be homogeneous (not requiring a separation
step) or heterogeneous (requiring a separation step). With use
of a heterogeneous pretreatment reagent there is removal of
any precipitated analyte binding proteins from the test sample
prior to proceeding to the next step of the assay. The pretreat-
ment reagent optionally can comprise: (a) one or more sol-
vents and salt, (b) one or more solvents, salt and detergent, (c)
detergent, (d) detergent and salt, or (e) any reagent or com-
bination of reagents appropriate for cell lysis and/or solubi-
lization of analyte.

The assays also may be subject to rigorous quality control.
“Quality control reagents” in the context of immunoassays
and kits described herein, include, but are not limited to,
calibrators, controls, and sensitivity panels. A “calibrator” or
“standard” typically is used (e.g., one or more, such as a
plurality) in order to establish calibration (standard) curves
for interpolation of the concentration of an analyte, such as an
antibody or an analyte. Alternatively, a single calibrator,
which is near a predetermined positive/negative cutoft, can be
used. Multiple calibrators (i.e., more than one calibrator or a
varying amount of calibrator(s)) can be used in conjunction so
as to comprise a “sensitivity panel.”

The terms “sample,” “test sample,” and “patient sample”
may be used interchangeably herein. The sample, such as a
sample of urine, serum, plasma, amniotic fluid, cerebrospinal
fluid, placental cells or tissue, endothelial cells, leukocytes, or
monocytes, can be used directly as obtained from a patient or
can be pre-treated, such as by filtration, distillation, extrac-
tion, concentration, centrifugation, inactivation of interfering
components, addition of reagents, and the like, to modify the
character of the sample in some manner as discussed herein or
otherwise as is known in the art. Preferably, the sample is
urine, serum or plasma.

In some assays, it may be desirable to provide calibration
of the assay. “Series of calibrating compositions™ refers to a
plurality of compositions comprising a known concentration
of anti-HCV antibody, wherein each of the compositions
differs from the other compositions in the series by the con-
centration of anti-HCV antibody.

Throughout the present specification, it is noted that the
NS3 antigens and/or other reagents may be bound to a solid
support or solid phase, both of which terms are used inter-
changeably. The term “solid phase” refers to any material that
is insoluble, or can be made insoluble by a subsequent reac-
tion. The solid phase can be chosen for its intrinsic ability to
attract and immobilize a capture agent. Alternatively, the
solid phase can have affixed thereto a linking agent that has
the ability to attract and immobilize the capture agent. The
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linking agent can, for example, include a charged substance
that is oppositely charged with respect to the capture agent
itself or to a charged substance conjugated to the capture
agent. In general, the linking agent can be any binding partner
(preferably specific) that is immobilized on (attached to) the
solid phase and that has the ability to immobilize the capture
agent through a binding reaction. The linking agent enables
the indirect binding of the capture agent to a solid phase
material before the performance of the assay or during the
performance of the assay. The solid phase can, for example,
be plastic, derivatized plastic, magnetic or non-magnetic
metal, glass or silicon, including, for example, a test tube,
microtiter well, sheet, bead, microparticle, chip, and other
conFIG.urations known to those of ordinary skill in the art.

Incertain descriptions of the assays described herein it may
be useful to refer to either the NS3, NS4 or core antigen or the
HCV antibody as a specific binding partner. “Specific binding
partner” is a member of a specific binding pair. A specific
binding pair comprises two different molecules, which spe-
cifically bind to each other through chemical or physical
means. Therefore, in addition to antigen and antibody specific
binding pairs of common immunoassays, other specific bind-
ing pairs can include biotin and avidin (or streptavidin), car-
bohydrates and lectins, complementary nucleotide
sequences, effector and receptor molecules, cofactors and
enzymes, enzyme inhibitors and enzymes, and the like. Fur-
thermore, specific binding pairs can include members that are
analogs of the original specific binding members, for
example, an analyte-analog. Immunoreactive specific bind-
ing members include antigens, antigen fragments, and anti-
bodies, including monoclonal and polyclonal antibodies as
well as complexes, fragments, and variants (including frag-
ments of variants) thereof, whether isolated or recombinantly
produced. The term “specific” and “specificity” in the context
of an interaction between members of a specific binding pair
(e.g., an antigen (or fragment thereof) and an antibody (or
antigenically reactive fragment thereof)) refer to the selective
reactivity of the interaction. The phrase “specifically binds
to”” and analogous phrases refer to the ability of antibodies (or
antigenically reactive fragments thereof) to bind specifically
to a given antigen (or a fragment thereof) and not bind spe-
cifically to other entities.

Antigens for Use in the Present Invention

As described herein the present invention describes the
detection of a combination of HCV antigens in one assay to
advantageously provide a sensitive and selective detection of
HCV in the test sample being assayed. In certain preferred
embodiments, the combination assay further detects the pres-
ence of anti-HCV antibodies. More particularly, the HCV
antigens may be any antigen that is typically monitored in an
HCYV assay. Such antigens include but are not limited to core
antigen, E1, E2, NS2, NS3, NS4 and NS5 or distinct and
independent portions of any one of core antigen, E1, E2, NS2,
NS3, NS4 and NS5. Immunoassays for the detection of such
antigens individually are commercially available to those of
skill in the art and any of the antigens used in such commer-
cially available assays may readily be used as capture or
detection antigens in the immunoassays of the present inven-
tion. For example, HCV NS3 protein and mutants thereof
principally have to two main protein parts, the first corre-
sponds to amino acids 1192-1457 per the HCV polyprotein
numbering of P26664 (Genbank, reproduced herein as SEQ
ID NO:2; Choo et al., PNAS 1991;) also known as C33 (as
described originally by Chiron) or as “9NB49H”. The second
portion of the NS3 protein corresponds to amino acids 1192-
1657 also known as NS3 helicase or “NS3h.” Antigens com-
prising all or portions of these two proteins can readily be
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used in the detection of anti-HCV antibodies in a test sample.
For example, C33 is a well-known antigen derived from the
NS3 protein of HCV and may readily be used herein as either
the capture or detection antigen for the detection NS3 anti-
bodies in the combination immunoassays of the present
invention.

Other NS3 derived antigens include those described in
concurrently filed U.S. Provisional Application No. 61/784,
822 entitled “HCV NS3 Recombinant Antigens and Mutants
Thereof for Improved Antibody Detection”, Attorney Docket
no. 03946-26530US01. Such antigens are variant of the C33
and the NS3 helicase proteins in which the N-termini or
C-termini sequences were modified. In some embodiments,
antigens were created that included cysteine to serine muta-
tions. These mutations allowed for increased resistance of the
antigen to oxidation thereby preserving epitope presentation
and hence immunoreactivity. The cysteine to serine mutations
also allowed for site-specific modification of the protein (via
chemical conjugation using maleimide reagents) by mutating
only selected cysteine residues, e.g. those deemed to be unim-
portant for maintenance of immunoreactivity. Furthermore,
at least some of the cysteine to serine substituted mutants
disrupt the ability of full length helicase enzyme (HCV
aal192-1657) to bind nucleotide triphosphates (e.g. ATP).
This maintains the protein in an open or extended conforma-
tion (see Gu & Rice, PNAS, 2010, 107:521-528 and refer-

10

15

20

25

14

ences therein) and is shown in the present invention to pro-
duce enhanced immunoreactivity.

Exemplary NS3 antigens that may be used in of the present
invention are shown in Table 1 herein below. In general, these
NS3 antigens may be described as recombinant HCV NS3
antigen comprising a NS3 helicase sequence that comprises
each of domains I, IT and III of said helicase, wherein said
antigen has increased immunoreactivity against HCV anti-
bodies from serum as compared to C33 antigen, wherein said
recombinant HCV NS3 antigen comprises one or more of the
characteristics selected from the group consisting of: dimin-
ished ATP-binding activity as compared to the ATP-binding
activity of wild-type NS3 helicase; diminished ATPase activ-
ity as compared to wild-type NS3 as compared to the ATP-
binding activity of wild-type NS3 helicase, and increased
redox stability as compared to the redox stability of wild-type
NS3 helicase. More particularly, in the context of the present
invention, the wild-type HCV NS3 comprises a sequence of
SEQ ID NO: 87 and wherein the recombinant antigen of the
invention comprises at least one mutation as compared to the
sequence of SEQ ID NO:87. Detailed description of produc-
tion and testing of these antigens is provided in concurrently
filed U.S. Provisional Application No. 61/784,822, entitled
“HCV NS3 Recombinant Antigens and Mutants Thereof for
Improved Antibody Detection”, having Attorney Docket No.
03946-26530US01.

TABLE 1

Antigen

designation Antigen Sequence

A K210N
B S211A
o T212E

avdfipven lettmrspvf tdnssppvvp gsfgvahlha ptgsgNstkv
paayaaqgyk vlvlnpsvaa tlgfgaymsk ahgidpnirt
gvrtittgsp itystygkfl adggesggay diiiedeChs
tdatsilgig tvldgaetag arlvvlatat ppgsvtvphp
nieevalstt geipfygkai plevikggrh lifchskkke
delaaklval ginavayyrg ldvsviptsg dvvvvatdal
mtgytgdfds videntcvtg tvdfsldptf tietitlpgd
aysrtgrrgr tgrgkpgiyr fvapgerpsg mfdssvlcec
ydagcawyel tpaettvrlr aymntpglpv cgdhlefweg
vitglthida hflsgtkgsg enlpylvayq atvcaragap
ppswdgmwke lirlkptlhg ptpllyrlga vgneitlthp
vtkyimtems adlevvt (SEQ ID NO: 109)

avdfipven lettmrspvf tdnssppvvp gsfgvahlha ptgsgkaAtkv
paayaaqgyk vlvlnpsvaa tlgfgaymsk ahgidpnirt
gvrtittgsp itystygkfl adggesggay diiiedechs
tdatsilgig tvldgaetag arlvvlatat ppgsvtvphp
nieevalstt geipfygkai plevikggrh lifchskkke
delaaklval ginavayyrg ldvsviptsg dvvvvatdal
mtgytgdfds videntevtqg tvdfsldptf tietitlpgd
avsrtgrrgr tgrgkpgiyr fvapgerpsg mfdssvlicec
ydagcawyel tpaettvrlr aymntpglpv cgdhlefweg
viftglthida hflsgtkgsg enlpylvayq atvearagap
ppswdgmwke lirlkptlhg ptpllyrlga vgneitlthp
vtkyimtems adlevvt (SEQ ID NO: 110)

avdfipven lettmrspvf tdnssppvvp gsfgvahlha ptgsgksEkv
paayaaqgyk vlvlnpsvaa tlgfgaymsk ahgidpnirt
gvrtittgsp itystygkfl adggesggay diiiedechs
tdatsilgig tvldgaetag arlvvlatat ppgsvtvphp
nieevalstt geipfygkai plevikggrh lifchskkke
delaaklval ginavayyrg ldvsviptsg dvvvvatdal
mtgytgdfds videntevtg tvdfsldptf tietitlpgd
aysrtgrrgr tgrgkpgiyr fvapgerpsg mfdssvlicec
ydagcawyel tpaettvrlr aymntpglpv cgdhlefweg
vitglthida hflsgtkgsg enlpylvayq atvearagap
ppswdgmwke lirlkptlhg ptpllyrlga vgneitlthp
vtkyimtems adlevvt (SEQ ID NO: 111)
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TABLE 1-continued

Antigen
designation Antigen Sequence

D Y2418, avdfipven lettmrspvf tdnssppvvp gsfgvahlha ptgsgkstkv
paayaaqgyk vlvlnpsvaa tlgfgaSmsk ahgidpnirt
gvrtittgsp itystygkfl adggesggay diiiedechs
tdatsilgig tvldgaetag arlvvlatat ppgsvtvphp
nieevalstt geipfygkai plevikggrh lifchskkke
delaaklval ginavayyrg ldvsviptsg dvvvvatdal
mtgytgdfds videntevtg tvdfsldptf tietitlpgd
aysrtqrrgr tgrgkpgiyr fvapgerpsg mfdssvlicec
ydagcawyel tpaettvrlr aymntpglpv cgdhlefweg
vitglthida hflsqgtkgsg enlpylvayq atvearadgap
ppswdgmwke lirlkptlhg ptpllyrlga vgneitlthp
vtkyimtems adlevvt (SEQ ID NO: 112)

E D290N avdfipven lettmrspvf tdnssppvvp cisfgvahlha ptgsgkstkv
paayaaqgyk vlvlnpsvaa tlgfgaymsk ahgidpnirt
gvrtittgsp itystygkfl adggesggay diiieNeChs
tdatsilgig tvldgaetag arlvvlatat ppgsvtvphp
nieevalstt geipfygkai plevikggrh lifchskkke
delaaklval ginavayyrg ldvsviptsg dvvvvatdal
mtgytgdfds videntevtqg tvdfsldptf tietitlpgd
aysrtqrrgr tgrgkpgiyr fvapgerpsg mfdssvlcec
ydagcawyel tpaettvrlr aymntpglpv cgdhlefweg
vitglthida hflsqgtkgsg enlpylvayq atvearadgap
ppswdgmwke lirlkptlhg ptpllyrlga vgneitlthp
vtkyimtems adlevvt (SEQ ID NO: 113)

F E2910Q avdfipven lettmrspvf tdnssppvvp gsfgvahlha ptgsgkstkv
paayaaqgyk vlvlnpsvaa tlgfgaymsk ahgidpnirt
gvrtittgsp itystygkfl adggesggay diiiedQqchs
tdatsilgig tvldgaetag arlvvlatat ppgsvtvphp
nieevalstt geipfygkai plevikggrh lifchskkke
delaaklval ginavayyrg ldvsviptsg dvvvvatdal
mtgytgdfds videntevtg tvdfsldptf tietitlpgd
aysrtqrrgr tgrgkpgiyr fvapgerpsg mfdssvlicec
ydagcawyel tpaettvrlr aymntpglpv cgdhlefweg
viftglthida hflsqgtkgsg enlpylvayq atvearagap
ppswdgmwke lirlkptlhg ptpllyrlga vgneitlthp
vtkyimtems adlevvt (SEQ ID NO: 114)

G H293A avdfipven lettmrspvf tdnssppvvp gsfgvahlha ptgsgkstkv
paayaaqgyk vlvlnpsvaa tlgfgaymsk ahgidpnirt
gvrtittgsp itystygkfl adggesggay diiicdeCAs
tdatsilgig tvldgaetag arlvvlatat ppgsvtvphp
nieevalstt geipfygkai plevikggrh lifchskkke
delaaklval ginavayyrg ldvsviptsg dvvvvatdal
mtgytgdfds videntevtg tvdfsldptf tietitlpgd
aysrtqrrgr tgrgkpgiyr fvapgerpsg mfdssvlcec
ydagcawyel tpaettvrlr aymntpglpv cgdhlefweg
vitglthida hflsqgtkgsg enlpylvayq atvearadgap
ppswdgmwke lirlkptlhg ptpllyrlga vgneitlthp
vtkyimtems adlevvt (SEQ ID NO: 115

H T419G avdfipven lettmrspvf tdnssppvvp gsfgvahlha ptgsgkstkv
paayaaqgyk vlvlnpsvaa tlgfgaymsk ahgidpnirt
gvrtittgsp itystygkfl adggesggay diiiedechs
tdatsilgig tvldgaetag arlvvlatat ppgsvtvphp
nieevalstt geipfygkai plevikggrh lifchskkke
delaaklval ginavayyrg ldvsviptsg dvvvvatdal
mtgyGgdfds videntevtqg tvdfsldptf tietitlpgd
aysrtqrrgr tgrgkpgiyr fvapgerpsg mfdssvlicec
ydagcawyel tpaettvrlr aymntpglpv cgdhlefweg
vitglthida hflsqgtkgsg enlpylvayq atvearadgap
ppswdgmwke lirlkptlhg ptpllyrlga vgneitlthp
vtkyimtems adlevvt (SEQ ID NO: 116

I Q460H avdfipven lettmrspvf tdnssppvvp gsfgvahlha ptgsgkstkv
paayaaqgyk vlvlnpsvaa tlgfgaymsk ahgidpnirt
gvrtittgsp itystygkfl adggesggay diiiecdechs
tdatsilgig tvldgaetag arlvvlatat ppgsvtvphp
nieevalstt geipfygkai plevikggrh lifchskkke
delaaklval ginavayyrg ldvsviptsg dvvvvatdal
mtgytgdfds videntevtg tvdfsldptf tietitlpgd
aysrtHrrgr tgrgkpgiyr fvapgerpsg mfdssvlicec
ydagcawyel tpaettvrlr aymntpglpv cgdhlefweg
viftglthida hflsqgtkgsg enlpylvayq atvearagap
ppswdgmwke lirlkptlhg ptpllyrlga vgneitlthp
vtkyimtems adlevvt (SEQ ID NO: 117
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Antigen

designation Antigen Sequence

R464A avdfipven lettmrspvf tdnssppvvp gsfgvahlha ptgsgkstkv
paayaaqgyk vlvlnpsvaa tlgfgaymsk ahgidpnirt
gvrtittgsp itystygkfl adggesggay diiiedechs
tdatsilgig tvldgaetag arlvvlatat ppgsvtvphp
nieevalstt geipfygkai plevikggrh lifchskkke
delaaklval ginavayyrg ldvsviptsg dvvvvatdal
mtgytgdfds videntevtg tvdfsldptf tietitlpgd
aysrtqrrgA tgrgkpgiyr fvapgerpsg mfdssvlcec
ydagcawyel tpaettvrlr aymntpglpv cgdhlefweg
vitglthida hflsqgtkgsg enlpylvayq atvearadgap
ppswdgmwke lirlkptlhg ptpllyrlga vgneitlthp
vtkyimtems adlevvt (SEQ ID NO: 118

R467K avdfipven lettmrspvf tdnssppvvp gsfgvahlha ptgsgkstkv
paayaaqgyk vlvlnpsvaa tlgfgaymsk ahgidpnirt
gvrtittgsp itystygkfl adggesggay diiiedechs
tdatsilgig tvldgaetag arlvvlatat ppgsvtvphp
nieevalstt geipfygkai plevikggrh lifchskkke
delaaklval ginavayyrg ldvsviptsg dvvvvatdal
mtgytgdfds videntevtqg tvdfsldptf tietitlpgd
aysrtqrrgr tgKgkpgiyr fvapgerpsg mfdssvlicec
ydagcawyel tpaettvrlr aymntpglpv cgdhlefweg
viftglthida hflsqgtkgsg enlpylvayq atvearagap
ppswdgmwke lirlkptlhg ptpllyrlga vgneitlthp
vtkyimtems adlevvt (SEQ ID NO: 119

W501A avdfipven lettmrspvf tdnssppvvp gsfgvahlha ptgsgkstkv
paayaaqgyk vlvlnpsvaa tlgfgaymsk ahgidpnirt
gvrtittgsp itystygkfl adggesggay diiiedechs
tdatsilgig tvldgaetag arlvvlatat ppgsvtvphp
nieevalstt geipfygkai plevikggrh lifchskkke
delaaklval ginavayyrg ldvsviptsg dvvvvatdal
mtgytgdfds videntevtg tvdfsldptf tietitlpgd
aysrtqrrgr tgrgkpgiyr fvapgerpsg mfdssvlicec
ydagcahAyel tpaettvrlr aymntpglpv cgdhlefweg
vitglthida hflsqgtkgsg enlpylvayq atvearadgap
ppswdgmwke lirlkptlhg ptpllyrlga vgneitlthp
vtkyimtems adlevvt (SEQ ID NO: 120)

Any combination of two mutations selected from the group
consisting of K210N, S211A, T212E, Y241S, D290N, E291Q, H293A,
T419G, Q460H, R464A, R467K and W501A

Any combination of three mutations selected from the group
consisting of K210N, S211A, T212E, Y241S, D290N, E291Q, H293A,
T419G, Q460H, R464A, R467K and W501A

Any combination of four mutations selected from the group
consisting of K210N, S211A, T212E, Y241S, D290N, E291Q, H293A,
T419G, Q460H, R464A, R467K and W501A

Any combination of five mutations selected from the group
consisting of K210N, S211A, T212E, Y241S, D290N, E291Q, H293A,
T419G, Q460H, R464A, R467K and W501A

Any combination of six mutations selected from the group
consisting of K210N, S211A, T212E, Y241S, D290N, E291Q, H293A,
T419G, Q460H, R464A, R467K and W501A

Any combination of seven mutations selected from the group
consisting of K210N, S211A, T212E, Y241S, D290N, E291Q, H293A,
T419G, Q460H, R464A, R467K and W501A

Any combination of eight mutations selected from the group
consisting of K210N, S211A, T212E, Y241S, D290N, E291Q, H293A,
T419G, Q460H, R464A, R467K and W501A

Any combination of nine mutations selected from the group
consisting of K210N, S211A, T212E, Y241S, D290N, E291Q, H293A,
T419G, Q460H, R464A, R467K and W501A

Any combination of ten mutations selected from the group
consisting of K210N, S211A, T212E, Y241S, D290N, E291Q, H293A,
T419G, Q460H, R464A, R467K and W501A
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TABLE 1-continued
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Antigen

designation Antigen Sequence

A

Al

A2

A3

Any combination of eleven mutations selected from the group
consisting of K210N, S211A, T212E, Y241S, D290N, E291Q, H293A,
T419G, Q460H, R464A, R467K and W501A

Any combination of twelve mutations selected from the group
consisting of K210N, S211A, T212E, Y241S, D290N, E291Q, H293A,
T419G, Q460H, R464A, R467K and W501A

avdfipven lettmrspvf tdnssppvvp gsfgvahlha ptgsgkstkv paayaaqgyk
vlvlinpsvaa tlgfgaymsk ahgidpnirt gvrtittgsp itystygkfl

adgoesggay diiiedechs tdatsilgig tvldgaetag arlvvlatat ppgsvtvphp
nieevalstt geipfygkai plevikggrh lifchskkke delaaklval

ginavayyrg ldvsviptsg dvvvvatdal mtgytgdfds videntevtqg tvdfsldptf
tietitlpgd aysrtgrrgr tgrgkpgiyr fvapgerpsg mfdssvlicec ydagSawyel
tpaettvrlr aymntpglpv cgdhlefweg vitglthida hflsgtkgsg enlpylvayq
atvecaragap ppswdgmwke lirlkptlhg ptpllyrlga vgneitlthp vtkyimtems
adlevvt (SEQ ID NO: 121

avdfipven lettmrspvf tdnssppvvp gsfgvahlha ptgsgkstkv paayaaqgyk
vlvlinpsvaa tlgfgaymsk ahgidpnirt gvrtittgsp itystygkfl

adgoesggay diiiedechs tdatsilgig tvldgaetag arlvvlatat ppgsvtvphp
nieevalstt geipfygkai plevikggrh lifchskkke delaaklval

ginavayyrg ldvsviptsg dvvvvatdal mtgytgdfds videntevtqg tvdfsldptf
tietitlpgd aysrtgrrgr tgrgkpgiyr fvapgerpsg mfdssvlcec ydagcawyel
tpaettvrlr aymntpglpv Sgdhlefweg vitglthida hflsgtkgsg enlpylvayq
atvecaragap ppswdgmwke lirlkptlhg ptpllyrlga vgneitlthp vtkyimtems
adlevvt (SEQ ID NO: 122)

avdfipven lettmrspvf tdnssppvvp gsfgvahlha ptgsgkstkv paayaaqgyk
vlvlinpsvaa tlgfgaymsk ahgidpnirt gvrtittgsp itystygkfl

adggsggay diiiedeShs tdatsilgiyg tvldgaetag arlvvlatat ppgsvtvphp
nieevalstt geipfygkai plevikggrh lifchskkke delaaklval

ginavayyrg ldvsviptsg dvvvvatdal mtgytgdfds videntevtqg tvdfsldptf
tietitlpgd aysrtgrrgr tgrgkpgiyr fvapgerpsg mfdssvlicec ydagecawyel
tpaettvrlr aymntpglpv cgdhlefweg vitglthida hflsgtkgsg enlpylvayq
atvearaqap ppswdgmwke lirlkptlhg ptpllyrlga vgneitlthp vtkyimtems
adlevvt (SEQ ID NO: 123)

avdfipven lettmrspvf tdnssppvvp gsfgvahlha ptgsgkstkv paayaaqgyk
vlvlinpsvaa tlgfgaymsk ahgidpnirt gvrtittgsp itystygkfl

adgoesggay diiiedechs tdatsilgig tvldgaetag arlvvlatat ppgsvtvphp
nieevalstt geipfygkai plevikggrh lifghskkke delaaklval

ginavayyrg ldvsviptsg dvvvvatdal mtgytgdfds videntevtqg tvdfsldptf
tietitlpgd aysrtgrrgr tgrgkpgiyr fvapgerpsg mfdssvlcec ydagcawyel
tpaettvrlr aymntpglpv cgdhlefweg vitglthida hflsgtkgsg enlpylvayq

atvecaragap ppswdgmwke lirlkptlhg ptpllyrlga vgneitlthp vtkyimtems
adlevvt (SEQ ID NO: 124)

avdfipven lettmrspvf tdnssppvvp gsfgvahlha ptgsgkstkv paayaaqgyk
vlvlinpsvaa tlgfgaymsk ahgidpnirt gvrtittgsp itystygkfl

adgoesggay diiiedechs tdatsilgig tvldgaetag arlvvlatat ppgsvtvphp
nieevalstt geipfygkai plevikggrh lifchskkkS8 delaaklval

ginavayyrg ldvsviptsg dvvvvatdal mtgytgdfds videntevtqg tvdfsldptf
tietitlpgd aysrtgrrgr tgrgkpgiyr fvapgerpsg mfdssvlicec ydagecawyel
tpaettvrlr aymntpglpv cgdhlefweg vitglthida hflsgtkgsg enlpylvayq
atvecaragap ppswdgmwke lirlkptlhg ptpllyrlga vgneitlthp vtkyimtems
adlevvt (SEQ ID NO: 125

Any combination of mutations of any of A-W in combination with

one two or three, four or five of the mutations shown in X, Y, Z,
Al, and A2.
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In other embodiments, another aspect of the combination
immunoassay detects the presence of antibodies to Core anti-
gen. Some exemplary core antigens that could be used
include antigens derived from the DNA binding domain
(amino acids 1-125) of core protein. Still other preferred core
antigens are derived from the lipid binding domain of core
located at amino acid residues 134-171 of core protein
(MGYIPLVGAPLGGAARALAHGVRV-
LEDGVNYATGNLPG) (SEQ ID NO: 89). However, in the
present invention particularly preferred core antigens include
antigens derived from core protein that comprise certain dele-
tions or substitution in the known epitope binding regions for

60

specific monoclonal antibodies such that monoclonal anti-
bodies used for HCV core antigen detection would fail to
detect these modified core antigens but would nonetheless
detect complete core antigen from the test sample. Thus, these
novel modified core antgens can be coated onto a solid phase
support and/or used in solution phase to capture antibodies
present in human serum or plasma that are directed toward the
Core region of HCV but at the same time evade detection by
the conjugate antibody used for the detection of Core antigen
present in a test sample in an HCV combination immunoas-
say. Thus a combination immunoassay can be performed that
detects both Core antigen present in the test sample at the
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same time as detecting anti-Core antibodies that would also
be expected to be in the test sample and identified in the same
HCV Combo assay format. The Core antigens that can be
used for the purpose of detecting anti-Core antibodies from
the test sample preferably comprise deletions of amino acids
34 and 48 and amino acids 115-121 of Core antigen.

As noted herein throughout the methods of the invention
typically are immunoassay methods. In exemplary embodi-
ments, such methods include methods for isolating a mol-
ecule of interest (such as for example a specific antibody that
is present in a test sample, or a specific antigen that may be
present in the test sample). In order to facilitate such isolation,
the molecule of interest comprises or is attracted to a purifi-
cation tag that contacts a tag binding partner. The association
of'the purification tag and the tag binding partner thus may be
used to separate the molecule of interest from a mixture of
molecules. Purification tags can comprise moieties with the
same or similar structures. In certain embodiments, the tag-
ging moiety of an affinity tag can be associated with a func-
tional tag directly by a single bond or via a linkage of stable
chemical bonds, in linear, branched or cyclic arrangements,
optionally including single, double, triple bond, aromatic car-
bon-carbon bonds, as well as carbon-nitrogen bonds, nitro-
gen-nitrogen bonds, carbon-oxygen bonds, carbon-sulfur
bonds, phosphorus-oxygen bonds, phosphorus-nitrogen
bonds, and any combination thereof. In certain embodiments,
the association between the tagging moiety and functional tag
comprises ether, thioether, carboxamide, sulfonamide, urea
or urethane moieties. In preferred embodiments, the linkage
comprises a polyalkylene chain, i.e., a linear or branched
arrangement of carbon-carbon bonds. In other embodiments,
the linkage comprises a polyalkylene oxide chain, including a
polyethylene glycol moiety. Examples, of affinity tags
include, but are not limited to, biotin, digoxigenin (Dig),
dinitrophenol (DNP), zinc fingers, fluorinated polymers, and
polypeptide sequences such as polyhistidine motifs.

The affinity tags are in some embodiments advantageously
used to isolate the molecule of interest by relying on the
binding or attraction of the affinity tag and a functional group
that is attracted to or binds the affinity tag. In some embodi-
ments, solid substrates having an affinity for the tag in that the
solid substrate is derivatized with the tag binding partner. In
some embodiments, the binding partner may be immobilized
on an affinity substrate. The term “affinity substrate’” can refer
to an immobile matrix or support bound to a binding partner
that is capable of forming a strong and preferably reversible
interaction with the purification tag of a molecule. An affinity
substrate can include a resin, a bead, a particle, a membrane,
a gel. The binding partner recognizes or binds to the purifi-
cation tag specifically. Specific binding partners will depend
on the affinity tag, but include charged moieties and one
member of a binding pair such as receptor-ligand, antibody-
antigen, carbohydrate-lectin, and biotin-streptavidin (or avi-
din, neutravidin or an anti-biotin antibody).

In specific and preferred embodiments, either the C or the
N terminus of any or all of the antigens used in the combina-
tion immunoassay may be biotinylated or may comprise a
biotin binding moiety (e.g., avidin or streptavidin or neutra-
vidin or an anti-biotin) as the affinity tag. These peptides are
biotinylated or avidin/streptavidin-conjugated peptides and
will serve as capture antigens. Likewise, the antigens may
alternatively be labeled with a detection label in which case
they will serve as detection antigens. The detection and cap-
ture antigens may have the same underlying amino acid
sequence or alternatively, may have different sequences. In
exemplary embodiments, the capture antigens are biotiny-
lated at either the C or the N terminus to facilitate binding
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thereof to solid supports that have the biotin binding partner
(i.e., avidin or streptavidin). For exemplary production pur-
poses, the biotinylated peptides are recombinantly expressed
in E. coli BL2L(DE3) cells via an IPTG induction system at
25° C. In situ biotinylation at the C-terminal or N-terminal
biotinylation is accomplished by co-transformation of the
BL21(DE3) cells with the HCV expression plasmid express-
ing the desired peptide and a second plasmid containing the
BirA gene from E. coli (Weiss et al. (1994) Protein Expres-
sion & Purif, 14:751-755; Schatz et al. (1993) Biotechnology,
11:1138-1143). Purification of the recombinant proteins is
performed using divalent cation chelators that are shown to
prevent metal-catalyzed oxidation and aggregation of the pro-
tein. Protein stability is significantly improved when EDTA
or related divalent cation chelator is added to the buffers used
during purification and to the final storage buffer or buffers
used in the immunoassay.

Antibodies for Use in the Combinations Assays

As discussed herein throughout the combination immu-
noassays advantageously also determine the presence of one
or more HCV antigens present in the test sample. In such
embodiments, it will be desirable to use monoclonal anti-
HCV antibodies to capture the antigen from the test sample
and then use further conjugate antibodies to detect the pres-
ence of antigen that has been captured. There are numerous
commercially available antibodies that may be used in this
endeavor. Specifically, such antibodies preferably determine
the presence of Core antigen in the test sample. Antibodies
directed to Core antigen are known to those of skill in the art
include, for example, those described in US Patent Publica-
tion No. 20120009196. In addition, the present invention
further contemplates that use of monoclonal antibodies
described in concurrently filed U.S. Patent Application No.
61/783,529, entitled “HCV Core Lipid Binding Domain
Monoclonal Antibodies™ that is specifically immunoreactive
with the lipid binding domain of HCV core antigen. More
particularly, the HCV core antigen is amino acid residues
134-171 of HCV. In more particular embodiments, the anti-
body specifically binds at least one epitope formed by amino
acid sequence MGYIPLVGAPLGGAARAL AHGVRV-
LEDGVNYATGNLPG (SEQ ID NO: 89). In more specific
embodiments, the antibody is immunoreactive with an
epitope formed by amino acids 141-161, 134-154 and 151 to
171 of HCV core antigen.

In specific exemplary embodiments the antibodies used in
the combination immunoassay are antibodies designed to
detect HCV core protein or fragments thereofin a test sample.
Such antibodies may detect the DNA binding domain, the
lipid binding domain or indeed the complete Core protein. In
some embodiments, the detection antibody used in the immu-
noassay is directed to the lipid binding domain of core peptide
and exemplary such antibodies are described in concurrently
filed U.S. Provisional Application No. 61/783,529 entitled
“HCV Core Lipid Binding Domain Monoclonal Antibodies”,
Attorney Docket no. 03946-26531 USOl. In still other
embodiments, the anti-HCV Core antibodies used in the com-
bination assays may be for example, C11-3, C11-7, C11-9,
and C11-14 (as described in U.S. Pat. No. 6,727,092; Morota,
et al, J. Virol. Meth., 2009, 157:8-14).

Ina specific assay of the present invention, the combination
immunoassay at least detects core antigen as well detecting
core antibodies in the test sample. In such embodiments, it
becomes desirable, although not essential to ensure that the
capture antigen that is designed to capture anti-Core one that
preferably comprise certain deletions or substitution in the
known epitope binding regions for specific monoclonal anti-
bodies such that monoclonal antibodies used for HCV core
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antigen detection would fail to detect these modified core
antigens but would nonetheless detect complete core antigen
from the test sample. Exemplary anti-core antibodies to be
used as capture antibodies include antibodies AOT3, C11-3,
C11-7, C11-9, and C11-14 as described in U.S. Pat. No.
6,727,092 as well as Morota, et al, J. Virol. Meth., 2009,
157:8-14.

Immunodiagnostic Assays and Reagents

In particular embodiments, the antigens and antibodies
described above are contemplated for use as immunodiagnos-
tic reagents in combination immunoassays designed for the
detection of multiple HCV components found in a test sample
suspected of having been infected with HCV. Immunodiag-
nostic reagents (be they antibodies or antigens) will be com-
prised of the above-described antigen polypeptides and anti-
bodies (typically in combination) such that they can be used
in a combination immunoassay designed for the detection of
HCV antigens including but not limited to the NS3 region of
HCV, the core antigen of HCV, the NS4 region of HCV or
combinations thereof as well as anti-HCV antibodies directed
against one or more of these regions. For purposes of capture,
the antigens and/or antibodies of which the immunodiagnos-
tic reagent is comprised can be coated on a solid support such
as for example, a microparticle, (e.g., magnetic particle),
bead, test tube, microtiter plate, cuvette, membrane, scaffold-
ing molecule, film, filter paper, disc or chip. In this regard,
where the immunodiagnostic reagent comprises a combina-
tion of antigens (e.g., directed at different HCV proteins or
different fragments of the same HCV protein), the antigens
can be co-coated on the same solid support or can be on
separate solid supports. Likewise, where the immunodiag-
nostic reagent comprises one or more antibodies that will be
used to capture one or more antigens from the test sample,
such antibodies can be co-coated on the same solid support or
can be on separate solid supports.

Notably, the immunodiagnostic reagent will include the
antigens and antibodies may be labeled with a detectable
label or labeled with a specific partner that allows capture or
detection. For example, the labels may be a detectable label,
such as a fluorophore, radioactive moiety, enzyme, biotin/
avidin label, chromophore, chemiluminescent label, or the
like. Such labels are described in further detail infra.

Still further the invention contemplates the preparation of
HCV diagnostic kits comprising the immunodiagnostic
reagents described herein and instructions for the use of the
immunodiagnostic reagents in combination immunoassays
for determining the presence of HCV in a test sample by
detecting the presence of two or more HCV proteins and/or
anti-HCV antibodies in such a sample. For example, the kit
can comprise instructions for assaying the test sample for
anti-HCV antibody (e.g., an anti-Core antibody in the test
sample) by immunoassay. While preferred embodiments
employ chemiluminescent microparticle immunoassay for
assaying the test sample, it should be understood that the
antigens and antibodies used in the combination immunoas-
says of the present invention may be used in any other immu-
noassay formats known to those of skill in the art for deter-
mining the presence of HCV in a test sample. The instructions
can be in paper form or computer-readable form, such as a
disk, CD, DVD, or the like. Alternatively or additionally, the
kit can comprise a calibrator or control, e.g., purified, and
optionally lyophilized, anti-HCV antibody or antigen, and/or
at least one container (e.g., tube, microtiter plates or strips,
which can be already coated with one or more of the capture
components (antigens and/or antibodies) of the combination
immunoassay) for conducting the assay, and/or a buffer, such
as an assay buffer or a wash buffer, either one of which can be
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provided as a concentrated solution, a substrate solution for
the detectable label (e.g., an enzymatic label), or a stop solu-
tion. Preferably, the kit comprises all components, i.e.,
reagents, standards, buffers, diluents, etc., which are neces-
sary to perform the assay. In specific embodiments, it is
preferred that all the components are individually presented
in the kit such that the immunoassay may be performed as a
capture-on-the-fly type combination immunoassay in which
the solid support is coated with an agent that allows binding of
the capturing moiety (e.g., a biotinylated antigen or a bioti-
nylated antibody) and the kit further comprises each of the
individual capture and detection antigen pairs and the bioti-
nylated capture antibodies in one container and a second
container provides the detection antibody conjugate. The
instructions for conducting the assay also can include instruc-
tions for generating a standard curve or a reference standard
for purposes of quantifying anti-HCV antibody.

Any antibodies, which are provided in the kit, such as
anti-IgG antibodies and anti-IgM antibodies, can also incor-
porate a detectable label, such as a fluorophore, radioactive
moiety, enzyme, biotin/avidin label, chromophore, chemilu-
minescent label, or the like, or the kit can include reagents for
labeling the antibodies or reagents for detecting the antibod-
ies (e.g., detection antibodies) and/or for labeling the analytes
or reagents for detecting the analyte. The antibodies, calibra-
tors and/or controls can be provided in separate containers or
pre-dispensed into an appropriate assay format, for example,
into microtiter plates. In a preferred combination immunoas-
say there are two containers provided. In the first container is
provided at least a first, second and third pair of antigens,
wherein the first antigen in each pair is a capture antigen from
a given HCV protein that is biotinylated and the second anti-
gen in each pair is a detection antigen from the same protein
as the first antigen but is labeled with a detectable label (e.g.,
it is acridinylated) as well as one or more biotinylated anti-
bodies designed for detecting one or more HCV antigens
from atest sample; and in the second container is provided the
antibody that forms the conjugation partner for detection of
the antigen that is captured by the biotinylated antibodies
from the first container. It is contemplated that where there are
multiple biotinylated antibodies in the first container, the
multiple antibodies that form the conjugation partners may be
present in a single container or individual containers for each
different antigen detecting conjugate antibody.

Optionally, the kit includes quality control components
(forexample, sensitivity panels, calibrators, and positive con-
trols). Preparation of quality control reagents is well-known
in the art and is described on insert sheets for a variety of
immunodiagnostic products. Sensitivity panel members
optionally are used to establish assay performance character-
istics, and further optionally are useful indicators of the integ-
rity of the immunoassay kit reagents, and the standardization
of assays.

The kit can also optionally include other reagents required
to conduct a diagnostic assay or facilitate quality control
evaluations, such as buffers, salts, enzymes, enzyme co-fac-
tors, substrates, detection reagents, and the like. Other com-
ponents, such as buffers and solutions for the isolation and/or
treatment of a test sample (e.g., pretreatment reagents), also
can be included in the kit. The kit can additionally include one
or more other controls. One or more of the components of the
kit can be lyophilized, in which case the kit can further com-
prise reagents suitable for the reconstitution of the lyo-
philized components.

The various components of the kit optionally are provided
in suitable containers as necessary, e.g., a microtiter plate.
The kit can further include containers for holding or storing a
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sample (e.g., a container or cartridge for a sample). Where
appropriate, the kit optionally also can contain reaction ves-
sels, mixing vessels, and other components that facilitate the
preparation of reagents or the test sample. The kit can also
include one or more instrument for assisting with obtaining a
test sample, such as a syringe, pipette, forceps, measured
spoon, or the like.

In preferred embodiments, the detectable label is at least
one acridinium compound. In such embodiments, the kit can
comprise at least one acridinium-9-carboxamide, at least one
acridinium-9-carboxylate aryl ester, or any combination
thereof. If the detectable label is at least one acridinium
compound, the kit also can comprise a source of hydrogen
peroxide, such as a buffer, solution, and/or at least one basic
solution. It should be understood that in the immunodiagnos-
tic reagent the antigens for antibody detection may be detect-
ably labeled, and any antibodies provided in kit for use along
with such reagents also may be detectably labeled.

If desired, the kit can contain a solid support phase, such as
a magnetic particle, bead, test tube, microtiter plate, cuvette,
membrane, scaffolding molecule, film, filter paper, disc or
chip.

Method of Determining the Presence, Amount or Concen-
tration of HCV in a Test Sample

The present disclosure provides a combination immunoas-
say method for determining the presence, amount or concen-
tration of anti-HCV antibodies and HCV antigens in a test
sample. Any suitable assay known in the art can be used in
such a method as long as such an assay uses one or more of
antigens for detecting HCV antibodies and/or one or more
anti-HCV antibodies for detecting one or more HCV antigens
in the test sample. Examples of such assays include, but are
not limited to, immunoassay, such as sandwich immunoassay
(e.g., monoclonal-polyclonal sandwich immunoassays,
including radioisotope detection (radioimmunoassay (RIA))
and enzyme detection (enzyme immunoassay (EIA) or
enzyme-linked immunosorbent assay (ELISA) (e.g., Quan-
tikine ELISA assays, R&D Systems, Minneapolis, Minn.)),
competitive inhibition immunoassay (e.g., forward and
reverse), fluorescence polarization immunoassay (FPIA),
enzyme multiplied immunoassay technique (EMIT), biolu-
minescence resonance energy transfer (BRET), and homoge-
neous chemiluminescent assay, etc.

In specific embodiments of the combination immunoas-
says, the recombinant antigens (e.g., core, NS3 and NS4
antigens) may be used as capture reagents (e.g., by using such
antigens in which the amino- or carboxy-terminal of the anti-
gen comprises a biotin tag) or as a detection (conjugate)
reagents in which the antigens are either directly or indirectly
labeled with acridinium. Indirect labeling requires the use of
acridinylated BSA covalently coupled to the free thiol of
unpaired cysteine residues within a protein via SMCC-type
linker. To facilitate such indirect labeling certain of the anti-
gens used in the combination immunoassays of the present
invention may readily be further modified to include addi-
tional cysteine residues at the C-terminus.

Typically, immunoassays are performed in 1-step or 2-step
format. Solid phase reagents for capture of immune com-
plexes formed in solution in the 1-step assay include anti-
biotin monoclonal antibody, streptavidin or neutravidin to
capture the biotinylated moiety (be it a biotinylated antigen
for capture of an HCV antibody or a biotinylated antibody for
the capture of an HCV protein/antigen in the test sample).

In a SELDI-based immunoassay, a capture reagent that
specifically binds anti-HCV-antibody or an HCV antigen is
attached to the surface of a mass spectrometry probe, such as
a pre-activated protein chip array. The anti-HCV antibody or
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the antigen is then specifically captured on the biochip, and
the captured moiety is detected by mass spectrometry. Alter-
natively, the anti-HCV antibody can be eluted from the cap-
ture reagent and detected by traditional MALDI (matrix-
assisted laser desorption/ionization) or by SELDI A
chemiluminescent microparticle immunoassay, in particular
one employing the ARCHITECT® automated analyzer (Ab-
bott Laboratories, Abbott Park, III.), is an example of a pre-
ferred immunoassay in which a combination of multiple anti-
gens (preferably antigens from two or more HCV proteins) as
well as multiple anti-HCV antibodies may readily be
employed. An agglutination assay, such as a passive hemag-
glutination assay, also can be used. In an agglutination assay
an antigen-antibody reaction is detected by agglutination or
clumping. In a passive hemagglutination assay, erythrocytes
are coated with the antigen and the coated erythrocytes are
used in the agglutination assay.

Methods well-known in the art for collecting, handling and
processing urine, blood, serum and plasma, and other body
fluids, are used in the practice of the present disclosure, for
instance, when the immunodiagnostic reagents comprise
multiple antigens and/or in an anti-HCV antibody immunoas-
say kit. The test sample can comprise further moieties in
addition to the polypeptide of interest, such as antibodies,
antigens, haptens, hormones, drugs, enzymes, receptors, pro-
teins, peptides, polypeptides, oligonucleotides or polynucle-
otides. For example, the sample can be a whole blood sample
obtained from a subject. It can be necessary or desired that a
test sample, particularly whole blood, be treated prior to
immunoassay as described herein, e.g., with a pretreatment
reagent. Even in cases where pretreatment is not necessary
(e.g., most urine samples), pretreatment optionally can be
done for mere convenience (e.g., as part of a regimen on a
commercial platform).

The pretreatment reagent can be any reagent appropriate
for use with the combination immunoassay and kits of the
invention. The pretreatment optionally comprises: (a) one or
more solvents (e.g., methanol and ethylene glycol) and salt,
(b) one or more solvents, salt and detergent, (c) detergent, or
(d) detergent and salt. Pretreatment reagents are known in the
art, and such pretreatment can be employed, e.g., as used for
assays on Abbott TDx, AxXSYM®, and ARCHITECT® ana-
lyzers (Abbott Laboratories, Abbott Park, I11.), as described in
the literature (see, e.g., Yatscoff et al., Abbott TDx Mono-
clonal Antibody Assay Evaluated for Measuring Cyclospo-
rine in Whole Blood, Clin. Chem. 36: 1969-1973 (1990), and
Wallemacq et al., Evaluation of the New AxSYM Cyclospo-
rine Assay: Comparison with TDx Monoclonal Whole Blood
and EMIT Cyclosporine Assays, Clin. Chem. 45: 432-435
(1999)), and/or as commercially available. Additionally, pre-
treatment can be done as described in Abbott’s U.S. Pat. No.
5,135,875, European Pat. Pub. No. 0 471 293, U.S. Provi-
sional Pat. App. 60/878,017, filed Dec. 29,2006, and U.S. Pat.
App. Pub. No. 2008/0020401 (incorporated by reference in
its entirety for its teachings regarding pretreatment). The
pretreatment reagent can be a heterogeneous agent or a homo-
geneous agent.

With use of a heterogeneous pretreatment reagent, the pre-
treatment reagent precipitates analyte binding protein (e.g.,
protein that can bind to anti-HCV antibody or an antigen that
can bind to an anti-HCV antibody form the present in the
sample. Such a pretreatment step comprises removing any
analyte binding protein by separating from the precipitated
analyte binding protein the supernatant of the mixture formed
by addition of the pretreatment agent to sample. In such an
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assay, the supernatant of the mixture absent any binding pro-
tein is used in the assay, proceeding directly to the antibody
capture step.

With use of a homogeneous pretreatment reagent there is
no such separation step. The entire mixture of test sample and
pretreatment reagent are contacted with a labeled specific
binding partner for anti-HCV antibody (i.e., an antigen) or the
labeled specific binding partner for the HCV antigen (i.e., an
antibody). The pretreatment reagent employed for such an
assay typically is diluted in the pretreated test sample mix-
ture, either before or during capture by the first specific bind-
ing partner. Despite such dilution, a certain amount of the
pretreatment reagent (for example, 5 M methanol and/or 0.6
methylene glycol) is still present (or remains) in the test
sample mixture during capture.

In a heterogeneous format, after the test sample is obtained
from a subject, a first mixture is prepared. The mixture con-
tains the test sample being assessed for anti-HCV antibodies
and a first specific capture binding partner, wherein the first
specific capture binding partner and any anti-HCV antibodies
contained in the test sample form a first specific capture
binding partner-anti-HCV antibody complex. The first spe-
cific capture binding partner may be any of a core antigen, an
NS3 antigen or an NS3. Exemplary NS3 antigens used in the
invention may be any one or more of the antigens shown in
Table 1 herein above. Likewise, in the combination assays of
the invention the mixture also contains a second and third
specific capture binding partner and these second and third
specific capture binding partners form second and third spe-
cific capture binding partner-anti-HCV antibody complexes
with anti-HCV antibodies that are present in the test sample.
Such second, third and fourth antigens may be one or more of
at least one HCV antigen selected from the group consisting
of core antigen, NS3, NS4, NS5, and portions thereof.

In addition the combination immunoassay may, and pref-
erably does, include at least one anti-HCV capture antibody
that will form a specific complex with a fourth specific bind-
ing partner that is found in the test sample (i.e., an antigen or
HCYV protein that is found in the test sample) so as to form an
anti-HCV antibody-fourth specific binding partner complex
with the fourth antigen that is present in the test sample.
Preferably, the fourth specific binding pair is one that detects
Core antigen in a test sample, and hence the binding pair is an
anti-Core antibody for detection of the fourth antigen (Core)
in the test sample.

The order in which the test sample and the various specific
binding partners are added to form the mixture is not critical.
In some embodiments, the first, second, and third specific
capture binding partners (i.e., antigens) and the anti-HCV
capture antibody are immobilized on a solid phase. In still
other embodiments, none of these four components are
immobilized but are instead all added at the same time to the
test sample to effect capture onto the solid phase. The solid
phase used in the combination immunoassay can be any solid
phase known in the art, such as, but not limited to, a magnetic
particle, a bead, a test tube, a microtiter plate, a cuvette, a
membrane, a scaffolding molecule, a film, a filter paper, adisc
and a chip.

After the immunocomplexes are formed between the first,
second and third specific capture binding partners and their
respective anti-HCV antibodies found in the test sample, and
the first anti-HCV capture antibodies (e.g., anti-Core) and
their respective HCV antigens or HCV proteins found in the
test sample, any unbound anti-HCV antibody or HCV anti-
gen/protein is removed from the complex using any technique
known in the art. For example, the unbound anti-HCV anti-
body or antigen can be removed by washing. Desirably, how-
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ever, the first, second and third specific binding partners and
the anti-HCV antibodies are present in excess of any anti-
HCV antibody and antigens, respectively present in the test
sample, such that all anti-HCV antibody and antigens that are
present in the test sample become bound by the first, second,
and third specific binding partner and anti-HCV capture anti-
bodies respectively.

After any unbound anti-HCV antibody and antigen is
removed, detection is achieved by addition of a first specific
detection binding partner to the mixture to form a first specific
capture binding partner-anti-HCV antibody-first specific
detection binding partner complex. The first specific detec-
tion binding partner is preferably a combination of an anti-
IgG antibody and an anti-IgM antibody. Moreover, also pref-
erably, the first specific detection binding partner is labeled
with or contains a detectable label as described above. In
specific embodiments, the first specific detection partner may
instead or in addition be an antigen that binds the captured
antibody. Likewise, in the combination assays of the inven-
tion the mixture also contains a second and third specific
detection binding partner and these second and third specific
detection binding partners form second or third specific cap-
ture binding partner-anti-HCV antibody-second or third spe-
cific detection binding partner complexes with the captured
anti-HCV antibodies that are present in the test sample.
Again, the second and third specific detection binding part-
ners may be a combination of an anti-IgG antibody and an
anti-IgM antibody. In specific embodiments, the second and
third specific detection partners may instead or in addition be
an antigen that binds the captured antibody. Moreover, also
preferably, the second and third specific detection binding
partners, be they anti-IgM or IgG antibodies or antigens, are
labeled with or contains a detectable label as described above.
In addition the combination immunoassay may, and prefer-
ably does, include at least one anti-HCV conjugate antibody
that will form a specific complex with the captured antigen or
HCYV protein that is found in the test sample so as to form a
anti-HCV antibody-fourth specific binding partner-anti-
HCV conjugate antibody complex with the fourth antigen
that captured from the test sample.

Any suitable detectable label as is known in the art can be
used as any one or more of the detectable labels. For example,
the detectable label can be a radioactive label (such as *H,
1251 33, 14C, 3P, and **P), an enzymatic label (such as
horseradish peroxidase, alkaline peroxidase, glucose 6-phos-
phate dehydrogenase, and the like), a chemiluminescent label
(such as acridinium esters, thioesters, or sulfonamides; lumi-
nol, isoluminol, phenanthridinium esters, and the like), a
fluorescent label (such as fluorescein (e.g., S-fluorescein,
6-carboxyfluorescein, 3'6-carboxyfluorescein, 5(6)-carboxy-
fluorescein, 6-hexachloro-fluorescein, 6-tetrachlorofluores-
cein, fluorescein isothiocyanate, and the like)), rhodamine,
phycobiliproteins, R-phycoerythrin, quantum dots (e.g., zinc
sulfide-capped cadmium selenide), a thermometric label, or
an immuno-polymerase chain reaction label. An introduction
to labels, labeling procedures and detection of labels is found
in Polak and Van Noorden, Introduction to Immunocy-
tochemistry, 2nd ed., Springer Verlag, N.Y. (1997), and in
Haugland, Handbook of Fluorescent Probes and Research
Chemicals (1996), which is a combined handbook and cata-
logue published by Molecular Probes, Inc., Eugene, Oreg. A
fluorescent label can be used in FPIA (see, e.g., U.S. Pat. Nos.
5,593,896, 5,573,904, 5,496,925, 5,359,093, and 5,352,803,
which are hereby incorporated by reference in their entire-
ties). An acridinium compound can be used as a detectable
label in a homogeneous chemiluminescent assay (see, e.g.,
Adamczyk et al., Bioorg. Med. Chem. Lett. 16: 1324-1328



US 9,194,873 B2

29
(2006); Adamczyk et al., Bioorg. Med. Chem. Lett. 4: 2313-
2317 (2004); Adamczyk et al., Biorg. Med. Chem. Lett. 14:
3917-3921 (2004); and Adamczyk et al., Org. Lett. 5: 3779-
3782 (2003)).

A preferred acridinium compound is an acridinium-9-car-
boxamide. Methods for preparing acridinium 9-carboxam-
ides are described in Mattingly, J. Biolumin. Chemilumin. 6:
107-114 (1991); Adamczyk et al., J. Org. Chem. 63: 5636-
5639 (1998); Adamczyk et al., Tetrahedron 55: 10899-10914
(1999); Adamczyk etal., Org. Lett. 1: 779-781 (1999); Adam-
czyk et al., Bioconjugate Chem. 11: 714-724 (2000); Mat-
tingly et al., In Luminescence Biotechnology: Instruments
and Applications; Dyke, K. V. Ed.; CRC Press: Boca Raton,
pp- 77-105 (2002); Adamczyk et al., Org. Lett. 5: 3779-3782
(2003); and U.S. Pat. Nos. 5,468,646, 5,543,524 and 5,783,
699 (each of which is incorporated herein by reference in its
entirety for its teachings regarding same).

Another preferred acridinium compound is an acridinium-
9-carboxylate aryl ester. An example of an acridinium-9-
carboxylate aryl ester of formula I1 is 10-methyl-9-(phenoxy-
carbonyl)acridinium fluorosulfonate (available from Cayman
Chemical, Ann Arbor, Mich.). Methods for preparing acri-
dinium 9-carboxylate aryl esters are described in McCapra et
al., Photochem. Photobiol. 4: 1111-21 (1965); Razavi et al.,
Luminescence 15: 245-249 (2000); Razavi et al., Lumines-
cence 15: 239-244 (2000); and U.S. Pat. No. 5,241,070 (each
of'which is incorporated herein by reference in its entirety for
its teachings regarding same). Such acridinium-9-carboxy-
late aryl esters are efficient chemiluminescent indicators for
hydrogen peroxide produced in the oxidation of an analyte by
at least one oxidase in terms of the intensity of the signal
and/or the rapidity of the signal. The course of the chemilu-
minescent emission for the acridinium-9-carboxylate aryl
ester is completed rapidly, i.e., in under 1 second, while the
acridinium-9-carboxamide  chemiluminescent emission
extends over 2 seconds. Acridinium-9-carboxylate aryl ester,
however, loses its chemiluminescent properties in the pres-
ence of protein. Therefore, its use requires the absence of
protein during signal generation and detection. Methods for
separating or removing proteins in the sample are well-known
to those skilled in the art and include, but are not limited to,
ultrafiltration, extraction, precipitation, dialysis, chromatog-
raphy, and/or digestion (see, e.g., Wells, High Throughput
Bioanalytical Sample Preparation. Methods and Automation
Strategies, Elsevier (2003)). The amount of protein removed
or separated from the test sample can be about 40%, about
45%, about 50%, about 55%, about 60%, about 65%, about
70%, about 75%, about 80%, about 85%, about 90%, or about
95%. Further details regarding acridinium-9-carboxylate aryl
ester and its use are set forth in U.S. patent application Ser.
No. 11/697,835, filed Apr. 9, 2007, and published on Oct. 9,
2008, as U.S. Pat. App. Pub. No. 2008/0248493. Acridinium-
9-carboxylate aryl esters can be dissolved in any suitable
solvent, such as degassed anhydrous N,N-dimethylforma-
mide (DMF) or aqueous sodium cholate.

Chemiluminescent assays can be performed in accordance
with the methods described in Adamczyk et al., Anal. Chim.
Acta 579(1): 61-67 (2006). While any suitable assay format
can be used, a microplate chemiluminometer (Mithras
LB-940, Berthold Technologies U.S.A., LLC, Oak Ridge,
Tenn.) enables the assay of multiple samples of small vol-
umes rapidly. The chemiluminometer can be equipped with
multiple reagent injectors using 96-well black polystyrene
microplates (Costar #3792). Each sample can be added into a
separate well, followed by the simultaneous/sequential addi-
tion of other reagents as determined by the type of assay
employed. Desirably, the formation of pseudobases in neutral
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or basic solutions employing an acridinium aryl ester is
avoided, such as by acidification. The chemiluminescent
response is then recorded well-by-well. In this regard, the
time for recording the chemiluminescent response will
depend, in part, on the delay between the addition of the
reagents and the particular acridinium employed.

The order in which the test sample and the specific binding
partner(s) are added to form the mixture for chemilumines-
cent assay is not critical. If the first specific capture binding
partner is detectably labeled with an acridinium compound,
detectably labeled first specific capture binding partner-anti-
HCV antibody complexes form. Alternatively, if a first spe-
cific detection binding partner is used and the first specific
detection binding partner is detectably labeled with an acri-
dinium compound, detectably labeled first specific capture
binding partner-anti-HCV antibody-first specific detection
binding partner complexes form (similarly, for second and
third complexes in the combination assays described above).
Any unbound specific binding partner, whether labeled or
unlabeled, can be removed from the mixture using any tech-
nique known in the art, such as washing.

Hydrogen peroxide can be generated in situ in the mixture
or provided or supplied to the mixture before, simultaneously
with, or after the addition of an above-described acridinium
compound. Hydrogen peroxide can be generated in situ in a
number of ways such as would be apparent to one skilled in
the art.

Alternatively, a source of hydrogen peroxide can be simply
added to the mixture. For example, the source of the hydrogen
peroxide can be one or more buffers or other solutions that are
known to contain hydrogen peroxide. In this regard, a solu-
tion of hydrogen peroxide can simply be added.

Upon the simultaneous or subsequent addition of at least
one basic solution to the sample, a detectable signal, namely,
a chemiluminescent signal, indicative of the presence of anti-
HCV antibody (where capture is with an antigen) or antigen
(where capture is with an antibody) is generated. The basic
solution contains at least one base and has a pH greater than
or equal to 10, preferably, greater than or equal to 12.
Examples of basic solutions include, but are not limited to,
sodium hydroxide, potassium hydroxide, calcium hydroxide,
ammonium hydroxide, magnesium hydroxide, sodium car-
bonate, sodium bicarbonate, calcium hydroxide, calcium car-
bonate, and calcium bicarbonate. The amount of basic solu-
tion added to the sample depends on the concentration of the
basic solution. Based on the concentration of the basic solu-
tion used, one skilled in the art can easily determine the
amount of basic solution to add to the sample.

The chemiluminescent signal that is generated can be
detected using routine techniques known to those skilled in
the art. Based on the intensity of the signal generated, the
amount of anti-HCV antibody and/or antigen in the sample
can be quantified. Specifically, the amount of anti-HCV anti-
body and/or in the sample is proportional to the intensity of
the signal generated. The amount of anti-HCV antibody and/
orantigen present can be quantified by comparing the amount
of light generated to a standard curve for anti-HCV antibody
and/or antigen or by comparison to a reference standard. The
standard curve can be generated using serial dilutions or
solutions of known concentrations of anti-HCV antibody by
mass spectroscopy, gravimetric methods, and other tech-
niques known in the art.

Anti-HCV antibody and/or antigen immunoassays can be
conducted using any suitable format known in the art. Gen-
erally speaking, a sample being tested for (for example, sus-
pected of containing) anti-HCV antibodies can be contacted
with a capture antigen and at least one detection antibody
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(which can be a second detection antibody or a third detection
antibody), such as labeled anti-IgG and anti-IgM antibodies,
either simultaneously or sequentially and in any order. Simi-
larly, the test for presence of an antigen can be contacted with
a captured antibody which binds the antigen in the test sample
and the bound antigen may then be detected by a detection
antibody.

For example, the test sample can be first contacted with at
least one capture antigen and then (sequentially) with at least
one detection antibody. Alternatively, the test sample can be
first contacted with at least one detection antibody and then
(sequentially) with at least one capture antibody. In yet
another alternative, the test sample can be contacted simulta-
neously with a capture antigen and a detection antibody.

In the sandwich assay format, a sample suspected of con-
taining anti-HCV antibodies (or a fragment thereof) is first
brought into contact with an at least one first capture antigen
under conditions that allow the formation of a first capture
antigen/anti-HCV antibody complex. In the combination
assay, the same is repeated or simultaneously conducted with
a second, third or more capture antigens. If more than one
capture antigen is used, multiple first capture antigen/anti-
HCV antibody complexes are formed. In a sandwich assay,
the antigen(s), preferably, the at least one capture antigen,
is/are used in molar excess amounts of the maximum amount
of anti-HCV antibodies expected in the test sample. For
example, from about 5 ug to about 1 mg of antigen per mL of
buffer (e.g., microparticle coating buffer) can be used.

Competitive inhibition immunoassays, which are often
used to measure small analytes, comprise sequential and clas-
sic formats. In a sequential competitive inhibition immunoas-
say the one or more capture antigen(s) (i.e., a polypeptide, and
preferably a pair of polypeptides, as described herein) to an
antibody of interest (i.e., an anti-HCV antibody) is/are coated
onto a well of a microtiter plate. When the sample containing
the antibody/antibodies of interest is added to the well, the
antibody of interest binds to the capture antigen(s). After
washing, a known amount of labeled (e.g., biotin or horse-
radish peroxidase (HRP)) antibody is added to the well. A
substrate for an enzymatic label is necessary to generate a
signal. An example of a suitable substrate for HRP is 3,3',5,
S'-tetramethylbenzidine (TMB). After washing, the signal
generated by the labeled antibody is measured and is
inversely proportional to the amount of antibody in the
sample. In a classic competitive inhibition immunoassay anti-
gen for an antibody of interest is coated onto a well of a
microtiter plate. However, unlike the sequential competitive
inhibition immunoassay, the sample containing the antibody
of interest (i.e., an anti-HCV antibody) and the labeled anti-
body are added to the well at the same. Any antibody in the
sample competes with labeled antibody for binding to the
capture antigen. After washing, the signal generated by the
labeled analyte is measured and is inversely proportional to
the amount of analyte in the sample.

Optionally, prior to contacting the test sample with the at
least one capture antigen (for example, the first capture anti-
gen), the at least one capture antigen can be bound to a solid
support, which facilitates the separation of the first antigen/
anti-HCV antibody complex from the test sample. The sub-
strate to which the capture antigen is bound can be any suit-
able solid support or solid phase that facilitates separation of
the capture antigen-anti-HCV antibody complex from the
sample. Examples include a well of a plate, such as a micro-
titer plate, a test tube, a porous gel (e.g., silica gel, agarose,
dextran, or gelatin), a polymeric film (e.g., polyacrylamide),
beads (e.g., polystyrene beads or magnetic beads), a strip of a
filter/membrane (e.g., nitrocellulose or nylon), micropar-
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ticles (e.g., latex particles, magnetizable microparticles (e.g.,
microparticles having ferric oxide or chromium oxide cores
and homo- or hetero-polymeric coats and radii of about 1-10
microns). The substrate can comprise a suitable porous mate-
rial with a suitable surface affinity to bind antigens and suf-
ficient porosity to allow access by detection antibodies. A
microporous material is generally preferred, although a
gelatinous material in a hydrated state can be used. Such
porous substrates are preferably in the form of sheets having
a thickness of about 0.01 to about 0.5 mm, preferably about
0.1 mm. While the pore size may vary quite a bit, preferably
the pore size is from about 0.025 to about 15 microns, more
preferably from about 0.15 to about 15 microns. The surface
of'such substrates can be activated by chemical processes that
cause covalent linkage of an antibody to the substrate. Irre-
versible binding, generally by adsorption through hydropho-
bic forces, ofthe antigen to the substrate results; alternatively,
a chemical coupling agent or other means can be used to bind
covalently the antigen to the substrate, provided that such
binding does not interfere with the ability of the antigen to
bind to anti-HCV antibodies.

Alternatively, the anti-HCV antibody from the test sample
can be bound with microparticles, which have been previ-
ously coated with antigen. If desired, one or more capture
reagents, such as a pair of polypeptides as described herein,
each of which can be bound by an anti-HCV antibody, can be
attached to solid phases in different physical or addressable
locations (e.g., such as in a biochip conFI1G.uration (see, e.g.,
U.S. Pat. No. 6,225,047, Intl Pat. App. Pub. No. WO
99/51773; U.S. Pat. No. 6,329,209; Intl Pat. App. Pub. No.
WO 00/56934, and U.S. Pat. No. 5,242,828). If the capture
reagent is attached to a mass spectrometry probe as the solid
support, the amount of anti-HCV antibodies bound to the
probe can be detected by laser desorption ionization mass
spectrometry. Alternatively, a single column can be packed
with different beads, which are derivatized with the one or
more capture reagents, thereby capturing the anti-HCV anti-
body in a single place (see, antibody derivatized, bead-based
technologies, e.g., the xXMAP technology of Luminex (Aus-
tin, Tex.)).

After the test sample being assayed for anti-HCV antibod-
ies is brought into contact with at least one capture antigen
(for example, the first capture antigen), the mixture is incu-
bated in order to allow for the formation of a first antigen (or
multiple antigen)-anti-HCV antibody (or a fragment thereof)
complex. The incubation can be carried out at a pH of from
about 4.5 to about 10.0, at a temperature of from about 2° C.
to about 45° C., and for a period from at least about one (1)
minute to about eighteen (18) hours, preferably from about 1
to about 24 minutes, most preferably for about 4 to about 18
minutes. The immunoassay described herein can be con-
ducted in one step (meaning the test sample, at least one
capture antibody and at least one detection antibody are all
added sequentially or simultaneously to a reaction vessel) or
in more than one step, such as two steps, three steps, etc.

After or simultaneously with formation of the (first or
multiple) capture antigen/anti-HCV antibody complex, the
complex is then contacted with at least one detection antibody
(under conditions which allow for the formation of a (first or
multiple) capture antigen/anti-HCV antibody/first antibody
detection complex). The at least one detection antibody can
be the second, third, fourth, etc. antibodies used in the immu-
noassay. If the capture antigen/anti-HCV antibody complex is
contacted with more than one detection antibody, then a (first
or multiple) capture antigen/anti-HCV antibody/(multiple)
detection antibody complex is formed. As with the capture
antigen (e.g., the first capture antigen), when the at least
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second (and subsequent) detection antibody is brought into
contact with the capture antigen/anti-HCV antibody com-
plex, a period of incubation under conditions similar to those
described above is required for the formation of the (first or
multiple) capture antigen/anti-HCV antibody/(second or
multiple) detection antibody complex. Preferably, at least one
detection antibody contains a detectable label. The detectable
label can be bound to the at least one detection antibody (e.g.,
the second detection antibody) prior to, simultaneously with,
or after the formation of the (first or multiple) capture antigen/
anti-HCV antibody/(second or multiple) detection antibody
complex. Any detectable label known in the art can be used
(see discussion above, including Polak and Van Noorden
(1997) and Haugland (1996)).

The detectable label can be bound to the antibodies (or
antigens which may comprise detectable labels) either
directly or through a coupling agent. An example of a cou-
pling agent that can be used is EDAC (1-ethyl-3-(3-dimethy-
laminopropyl) carbodiimide, hydrochloride), which is com-
mercially available from Sigma-Aldrich, St. Louis, Mo.
Other coupling agents that can be used are known in the art.
Methods for binding a detectable label to an antibody are
known in the art. Additionally, many detectable labels can be
purchased or synthesized that already contain end groups that
facilitate the coupling of the detectable label to the antibody,
such as CPSP-Acridinium Ester (i.e., 9-[N-tosyl-N-(3-car-
boxypropyl)]-10-(3-sulfopropyl)acridinium carboxamide) or
SPSP-Acridinium Ester (i.e., N10-(3-sulfopropyl)-N-(3-sul-
fopropyl)-acridinium-9-carboxamide).

The (first or multiple) capture antigen/anti-HCV antibody/
(second or multiple) detection antibody complex can be, but
does not have to be, separated from the remainder of the test
sample prior to quantification of the label. For example, if the
at least one capture antigen (e.g., the first capture antigen) is
bound to a solid support, such as a well or a bead, separation
can be accomplished by removing the fluid (of the test
sample) from contact with the solid support. Alternatively, if
the at least first capture antigen is bound to a solid support, it
can be simultaneously contacted with the anti-HCV anti-
body-containing sample and the at least one second detection
antibody (or the labeled detection antigen) to form a first
(multiple) antigen/anti-HCV antibody/second (multiple)
antibody (and/or labeled detection antigen) complex, fol-
lowed by removal of the fluid (test sample) from contact with
the solid support. If the at least one first capture antigen is not
bound to a solid support, then the (first or multiple) capture
antigen/anti-HCV antibody/(second or multiple) detection
antibody (and/or detection antigen for the captured antibody)
complex does not have to be removed from the test sample for
quantification of the amount of the label.

After formation of the labeled capture antigen/anti-HCV
antibody/detection antigen (and/or detection antibody) com-
plex (e.g., the first capture antigen/anti-HCV antibody/first
detection antigen complex optionally also with a second
detection antibody), the amount of label in the complex is
quantified using techniques known in the art. For example, if
an enzymatic label is used, the labeled complex is reacted
with a substrate for the label that gives a quantifiable reaction
such as the development of color. If the label is a radioactive
label, the label is quantified using a scintillation counter. If the
label is a fluorescent label, the label is quantified by stimu-
lating the label with a light of one color (which is known as the
“excitation wavelength”) and detecting another color (which
is known as the “emission wavelength”) that is emitted by the
label in response to the stimulation. If the label is a chemilu-
minescent label, the label is quantified by detecting the light
emitted either visually or by using luminometers, x-ray film,
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high speed photographic film, a CCD camera, etc. Once the
amount of the label in the complex has been quantified, the
concentration of anti-HCV antibody or antigen in the test
sample is determined by use of a standard curve that has been
generated using serial dilutions of anti-HCV antibody or anti-
gens of known concentration. Other than using serial dilu-
tions of anti-HCV antibodies or HCV antigens, the standard
curve can be generated gravimetrically, by mass spectroscopy
and by other techniques known in the art.

In a chemiluminescent microparticle assay employing the
ARCHITECT® analyzer, the conjugate diluent pH should be
about 6.0+/-0.2, the microparticle coating buffer should be
maintained at room temperature (i.e., at about 17 to about 27°
C.), the microparticle coating buffer pH should be about
6.5+/-0.2, and the microparticle diluent pH should be about
6.5+/-0.2. Solids preferably are less than about 0.2%, such as
less than about 0.15%, less than about 0.14%, less than about
0.13%, less than about 0.12%, or less than about 0.11%, such
as about 0.10%.

FPIAs are based on competitive binding immunoassay
principles. A fluorescently labeled compound, when excited
by a linearly polarized light, will emit fluorescence having a
degree of polarization inversely proportional to its rate of
rotation. When a fluorescently labeled tracer-antibody com-
plex is excited by a linearly polarized light, the emitted light
remains highly polarized because the fluorophore is con-
strained from rotating between the time light is absorbed and
the time light is emitted. When a “free” tracer compound (i.e.,
a compound that is not bound to an antibody) is excited by
linearly polarized light, its rotation is much faster than the
corresponding tracer-antibody conjugate produced in a com-
petitive binding immunoassay. FPIAs are advantageous over
RIAs inasmuch as there are no radioactive substances requir-
ing special handling and disposal. In addition, FPIAs are
homogeneous assays that can be easily and rapidly per-
formed.

Commercially available anti-HCV antibodies as well as
anti-IgG and anti-IgM antibodies can be used in the methods
of assay and kits thereof. Commercially available antibodies
include those available from Abnova (Walnut, Calif., and
Taiwan) and GenWay Biotech, Inc. (San Diego, Calif.). See,
also, European Pat. App. EP2099825 A2 regarding the prepa-
ration of anti-HCV antibodies.

Any suitable control composition can be used in the anti-
HCV antibody and HCV antigen combination immunoas-
says. The control composition generally comprises anti-HCV
antibodies and known antigens and any desirable additives.

Thus, in view of the above, a method of determining the
presence, amount, or concentration of anti-HCV antibodies
or antigens in a test sample is provided. The method com-
prises assaying the test sample for anti-HCV antibodies or
antigens by an assay:

(1) employing an immunodiagnostic reagent comprising at
least an isolated or purified polypeptide comprising HCV
antigens, and at least one detectable label, and comparing a
signal generated by the detectable label as a direct or indirect
indication of the presence, amount or concentration of anti-
HCV antibodies in the test sample to a signal generated as a
direct or indirect indication of the presence, amount or con-
centration of anti-HCV antibodies in a control or calibrator,
which is optionally part of a series of calibrators in which
each of the calibrators differs from the other calibrators in the
series by the concentration of anti-HCV antibodies. The
method can comprise the following steps:

(1) contacting the test sample with the immunodiagnostic
reagent comprising one of more recombinant HCV antigens
s0 as to form first, second and third specific capture binding
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partner/anti-HCV antibody complexes with HCV antibodies
that may be present in the test sample,

(ii) contacting the first, second and third specific capture
binding partner/first, second and third anti-HCV antibody
complexes with at least one detectably labeled second spe-
cific binding partner for anti-HCV antibody (e.g., anti-IgG
antibody and anti-IgM antibody or polypeptides as described
herein) so as to form first specific binding partner/first, second
and third anti-HCV antibody, respectively/second specific
binding partner complexes, and

(iii) determining the presence, amount or concentration of
anti-HCV antibodies in the test sample by detecting or mea-
suring the signal generated by the detectable label in the first
specific binding partner/anti-HCV antibody/second specific
binding partner complexes formed in (ii).

Optionally or preferably, in addition to, or instead of, use of
the anti-IgG and IgM antibodies, the second step comprises
addition of first, second and third detection antigens that will
specifically bind the anti-HCV antibodies that have been spe-
cifically captured by the first, second and third capture anti-
gens, respectively so as to form first specific binding partner/
anti-HCV  antibody/second specific binding partner
complexes, and the third step comprises:

(iii) determining the presence, amount or concentration of
anti-HCV antibodies in the test sample by detecting or mea-
suring the signal generated by the detectable label in the first,
second and third specific capture binding partner/first, second
and third anti-HCV antibodies/first, second and third specific
detection binding partner complexes formed in (ii).

Alternatively, the method can comprise the following
steps:

(1) contacting the test sample with the immunodiagnostic
reagent comprising one of more recombinant antigens and
simultaneously or sequentially, in either order, contacting the
test sample with at least one detectably labeled second spe-
cific binding partner, which can compete with anti-HCV anti-
body for binding to the at least one pair of first specific
binding partners and which comprises detectably labeled
anti-HCV antibodies, wherein any anti-HCV antibody
present in the test sample and the at least one detectably
labeled second specific binding partner compete with each
other to form first specific binding partner/anti-HCV anti-
body complexes and first specific binding partner/second spe-
cific binding partner complexes, respectively, and

(ii) determining the presence, amount or concentration of
anti-HCV antibodies in the test sample by detecting or mea-
suring the signal generated by the detectable label in the first
specific binding partner/second specific binding partner com-
plex formed in (ii), wherein the signal generated by the detect-
able label in the first specific binding partner/second specific
binding partner complex is inversely proportional to the
amount or concentration of anti-HCV antibodies in the test
sample. The recombinant antigens of which the immunodi-
agnostic reagent is comprised can be coated on micropar-
ticles. In this regard, the antigens of which the immunodiag-
nostic reagent is comprised can be co-coated on the same
microparticles as additional HCV antigens. When the
polypeptides of which the immunodiagnostic reagent is com-
prised are co-coated on the same microparticles (e.g., a
microparticle suspension containing 4% solids (4% weight/
volume microparticles or 4 gr microparticles/100 mL micro-
particle suspension)), preferably the polypeptides are
co-coated on the same microparticles in a ratio of about 1:2 to
about 1:6, wherein, when the polypeptides are co-coated on
the same microparticles in a ratio of about 1:2, the concen-
tration of an isolated or purified antigen of the present inven-
tion (e.g., those described in Table 1) is at least about 40
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ng/ml. and the concentration of the other isolated or purified
polypeptide is at least about 80 pg/mL.. If the test sample was
obtained from a patient, the method may further comprise
diagnosing, prognosticating, or assessing the efficacy of a
therapeutic/prophylactic treatment of the patient. If the
method further comprises assessing the efficacy of a thera-
peutic/prophylactic treatment of the patient, the method
optionally can further comprise modifying the therapeutic/
prophylactic treatment of the patient as needed to improve
efficacy. The method can be adapted for use in an automated
system or a semi-automated system.

Also, in view of the above, a method of determining the
presence, amount, or concentration of anti-HCV antibodies
or HCV antigens or proteins in a test sample is provided. The
method comprises assaying the test sample by an assay:

(1) employing: an immunodiagnostic reagent comprising at
least one HCV antigen (and preferably two, three or more
antigens) at least one detectable label (preferably each anti-
gen being detectably labeled), and

(i1) comparing a signal generated by the detectable label as
a direct or indirect indication of the presence, amount or
concentration of anti-HCV antibodies in the test sample to a
signal generated as a direct or indirect indication of the pres-
ence, amount or concentration of anti-HCV antibodies in a
control or calibrator, which is optionally part of a series of
calibrators in which each of the calibrators differs from the
other calibrators in the series by the concentration of anti-
HCV antibodies. The method can comprise the following
steps:

(1) contacting the test sample with the immunodiagnostic
reagent comprising at least one, two, three or more recombi-
nant HCV antigens invention so as to form first specific cap-
ture binding partner/anti-HCV antibody complexes,

(i1) contacting the first specific capture binding partner/
anti-HCV antibody complexes with at least one detectably
labeled second specific binding partner for anti-HCV anti-
body (e.g., anti-IgG antibody and anti-IgM antibody or
labeled antigens that bind the anti-HCV antibodies) so as to
form first specific binding partner/anti-HCV antibody/second
specific binding partner complexes, and

(iii) determining the presence, amount or concentration of
anti-HCV antibodies in the test sample by detecting or mea-
suring the signal generated by the detectable label in the first
specific binding partner/anti-HCV antibody/second specific
binding partner complexes formed in (ii). Alternatively, the
method can comprise the following steps:

(1) contacting the test sample with the immunodiagnostic
reagent comprising at least one, two, three or more different
HCV antigens and simultaneously or sequentially, in either
order, contacting the test sample with at least one detectably
labeled second specific binding partner, which can compete
with anti-HCV antibody for binding to the at least one pair of
first specific binding partners and which comprises detectably
labeled anti-HCV antibodies, wherein any anti-HCV anti-
body present in the test sample and the at least one second
specific binding partner compete with each other to form first
specific binding partner/anti-HCV antibody complexes and a
first specific binding partner/second specific binding partner
complexes, respectively, and

(i) determining the presence, amount or concentration of
anti-HCV antibodies in the test sample by detecting or mea-
suring the signal generated by the detectable label in the first
specific binding partner/second specific binding partner com-
plex formed in (ii), wherein the signal generated by the detect-
able label in the first specific binding partner/second specific
binding partner complex is inversely proportional to the
amount or concentration of anti-HCV antibodies in the test
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sample. The polypeptides of which the immunodiagnostic
reagent is comprised can be coated on microparticles. In this
regard, the polypeptides of which the immunodiagnostic
reagent is comprised can be co-coated on the same micropar-
ticles. When the polypeptides of which the immunodiagnos-
tic reagent is comprised are co-coated on the same micropar-
ticles (e.g., a microparticle suspension containing 4% solids
(4% weight/volume microparticles or 4 gr microparticles/100
ml, microparticle suspension)), preferably the polypeptides
are co-coated on the same microparticles in a ratio of about
1:2 to about 1:6, wherein, when the polypeptides are co-
coated on the same microparticles in a ratio of about 1:2, the
concentration of an isolated or purified polypeptide compris-
ing the recombinant HCV antigen is at least about 40 ng/mL
and the concentration of the other isolated or purified
polypeptide is at least about 80 pg/mlL.. If the test sample was
obtained from a patient, the method can further comprise
diagnosing, prognosticating, or assessing the efficacy of a
therapeutic/prophylactic treatment of the patient. If the
method further comprises assessing the efficacy of a thera-
peutic/prophylactic treatment of the patient, the method
optionally can further comprise modifying the therapeutic/
prophylactic treatment of the patient as needed to improve
efficacy. The method can be adapted for use in an automated
system or a semi-automated system.

Generally, a predetermined level can be employed as a
benchmark against which to assess results obtained upon
assaying a test sample for anti-HCV antibodies. Generally, in
making such a comparison, the predetermined level is
obtained by running a particular assay a sufficient number of
times and under appropriate conditions such that a linkage or
association of analyte presence, amount or concentration
with a particular stage or endpoint of a disease, disorder or
condition (e.g., preeclampsia or cardiovascular disease) or
with particular indicia can be made. Typically, the predeter-
mined level is obtained with assays of reference subjects (or
populations of subjects).

In particular, with respect to a predetermined level as
employed for monitoring disease progression and/or treat-
ment, the amount or concentration of anti-HCV antibodies
may be “unchanged,” “favorable” (or “favorably altered”), or
“unfavorable” (or “unfavorably altered”). “Elevated” or
“increased” refers to an amount or a concentration in a test
sample that is higher than a typical or normal level or range
(e.g., predetermined level), or is higher than another reference
level or range (e.g., earlier or baseline sample). The term
“lowered” or “reduced” refers to an amount or a concentra-
tionin a test sample that is lower than a typical or normal level
or range (e.g., predetermined level), or is lower than another
reference level or range (e.g., earlier or baseline sample). The
term “altered” refers to an amount or a concentration in a
sample that is altered (increased or decreased) over a typical
or normal level or range (e.g., predetermined level), or over
another reference level or range (e.g., earlier or baseline
sample).

The typical or normal level or range for anti-HCV antibod-
ies or HCV antigens is defined in accordance with standard
practice. Because the levels of anti-HCV antibodies and/or
HCV antigens in some instances will be very low, a so-called
altered level or alteration can be considered to have occurred
when there is any net change as compared to the typical or
normal level or range, or reference level or range, that cannot
be explained by experimental error or sample variation. Thus,
the level measured in a particular sample will be compared
with the level or range of levels determined in similar samples
from a so-called normal subject. In this context, a “normal
subject” is an individual with no detectable hepatitis, for
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example, and a “normal” (sometimes termed “control”)
patient or population is/are one(s) that exhibit(s) no detect-
able hepatitis, for example. Furthermore, given that anti-
HCV antibodies and HCV antigens are not routinely found at
a high level in the majority of the human population, a “nor-
mal subject” can be considered an individual with no substan-
tial detectable increased or elevated amount or concentration
of anti-HCV antibodies or HCV antigens, and a “normal”
(sometimes termed “control”) patient or population is/are
one(s) that exhibit(s) no substantial detectable increased or
elevated amount or concentration of anti-HCV antibodies. An
“apparently normal subject” is one in which anti-HCV anti-
bodies or HCV antigen has not been or is being assessed. The
level of an analyte is said to be “elevated” when the analyte is
normally undetectable (e.g., the normal level is zero, or
within a range of from about 25 to about 75 percentiles of
normal populations), but is detected in a test sample, as well
as when the analyte is present in the test sample at a higher
than normal level. Thus, inter alia, the disclosure provides a
method of screening for a subject having, or at risk of having,
hepatitis, for example, as defined herein.

Accordingly, the methods described herein also can be
used to determine whether or not a subject has or is at risk of
developing hepatitis. Specifically, such a method can com-
prise the steps of:

(a) determining the concentration or amount in a test
sample from a subject of anti-HCV antibodies and/or HCV
antigens (e.g., using the methods described herein, or meth-
ods known in the art); and

(b) comparing the concentration or amount of anti-HCV
antibodies and HCV antigens determined in step (a) with a
predetermined level, wherein, if the concentration or amount
of anti-HCV antibodies and/or HCV antigens determined in
step (a) is favorable with respect to a predetermined level,
then the subject is determined not to have or be at risk for
hepatitis. However, if the concentration or amount of anti-
HCV antibodies and/or HCV antigens determined in step (a)
is unfavorable with respect to the predetermined level, then
the subject is determined to have or be at risk for hepatitis.

Additionally, provided herein is method of monitoring the
progression of disease in a subject. Optimally the method
comprising the steps of:

(a) determining the concentration or amount in a test
sample from a subject of anti-HCV antibodies and/or HCV
antigens;

(b) determining the concentration or amount in a later test
sample from the subject of anti-HCV antibodies and/or HCV
antigens; and

(c) comparing the concentration or amount of anti-HCV
antibodies and/or HCV antigens as determined in step (b)
with the concentration or amount of anti-HCV antibodies
and/or HCV antigens determined in step (a), wherein if the
concentration or amount determined in step (b) is unchanged
or is unfavorable when compared to the concentration or
amount of anti-HCV antibodies and/or antigens determined
in step (a), then the disease in the subject is determined to
have continued, progressed or worsened. By comparison, if
the concentration or amount of anti-HCV antibodies and/or
antigens as determined in step (b) is favorable when com-
pared to the concentration or amount of anti-HCV antibodies
and/or antigens as determined in step (a), then the disease in
the subject is determined to have discontinued, regressed or
improved

Optionally, the method further comprises comparing the
concentration or amount of anti-HCV antibodies and/or HCV
antigens as determined in step (b), for example, with a pre-
determined level. Further, optionally the method comprises
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treating the subject with one or more pharmaceutical compo-
sitions for a period of time if the comparison shows that the
concentration or amount of anti-HCV antibodies and/or anti-
HCV antigens as determined in step (b), for example, is
unfavorably altered with respect to the predetermined level.

Still further, the methods can be used to monitor treatment
in a subject receiving treatment with one or more pharmaceu-
tical compositions. Specifically, such methods involve pro-
viding a first test sample from a subject before the subject has
been administered one or more pharmaceutical compositions.
Next, the concentration or amount in a first test sample from
a subject of anti-HCV antibodies and/or HCV antigens is
determined (e.g., using the methods described herein or as
known in the art). After the concentration or amount of anti-
HCV antibodies and/or HCV antigens is determined, option-
ally the concentration or amount of anti-HCV antibodies is
then compared with a predetermined level. If the concentra-
tion or amount of anti-HCV antibodies and/or HCV antigens
as determined in the first test sample is lower than the prede-
termined level, then the subject is not treated with one or more
pharmaceutical compositions. However, if the concentration
or amount of anti-HCV antibodies and/or HCV antigens as
determined in the first test sample is higher than the prede-
termined level, then the subject is treated with one or more
pharmaceutical compositions for a period of time. The period
of time that the subject is treated with the one or more phar-
maceutical compositions can be determined by one skilled in
the art (for example, the period of time can be from about
seven (7) days to about two years, preferably from about
fourteen (14) days to about one (1) year).

During the course of treatment with the one or more phar-
maceutical compositions, second and subsequent test
samples are then obtained from the subject. The number of
test samples and the time in which said test samples are
obtained from the subject are not critical. For example, a
second test sample could be obtained seven (7) days after the
subject is first administered the one or more pharmaceutical
compositions, a third test sample could be obtained two (2)
weeks after the subject is first administered the one or more
pharmaceutical compositions, a fourth test sample could be
obtained three (3) weeks after the subject is first administered
the one or more pharmaceutical compositions, a fifth test
sample could be obtained four (4) weeks after the subject is
first administered the one or more pharmaceutical composi-
tions, etc.

After each second or subsequent test sample is obtained
from the subject, the concentration or amount of anti-HCV
antibodies and/or HCV antigens is determined in the second
or subsequent test sample is determined (e.g., using the meth-
ods described herein or as known in the art). The concentra-
tion or amount of anti-HCV antibodies and/or HCV antigens
as determined in each of the second and subsequent test
samples is then compared with the concentration or amount
of anti-HCV antibodies and/or HCV antigens as determined
in the first test sample (e.g., the test sample that was originally
optionally compared to the predetermined level). If the con-
centration or amount of anti-HCV antibodies and/or HCV
antigens as determined in step (c¢) is favorable when com-
pared to the concentration or amount of anti-HCV antibodies
and/or HCV antigens as determined in step (a), then the
disease in the subject is determined to have discontinued,
regressed or improved, and the subject should continue to be
administered the one or pharmaceutical compositions of step
(b). However, if the concentration or amount determined in
step (c) is unchanged or is unfavorable when compared to the
concentration or amount of anti-HCV antibodies and/or HCV
antigens as determined in step (a), then the disease in the
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subject is determined to have continued, progressed or wors-
ened, and the subject should be treated with a higher concen-
tration of the one or more pharmaceutical compositions
administered to the subject in step (b) or the subject should be
treated with one or more pharmaceutical compositions that
are different from the one or more pharmaceutical composi-
tions administered to the subject in step (b). Specifically, the
subject can be treated with one or more pharmaceutical com-
positions that are different from the one or more pharmaceu-
tical compositions that the subject had previously received to
decrease or lower said subject’s anti-HCV antibodies and/or
HCV antigens level.

Generally, for assays in which repeat testing may be done
(e.g., monitoring disease progression and/or response to
treatment), a second or subsequent test sample is obtained at
a period in time after the first test sample has been obtained
from the subject. Specifically, a second test sample from the
subject can be obtained minutes, hours, days, weeks or years
after the first test sample has been obtained from the subject.
For example, the second test sample can be obtained from the
subject at a time period of about 1 minute, about 5 minutes,
about 10 minutes, about 15 minutes, about 30 minutes, about
45 minutes, about 60 minutes, about 2 hours, about 3 hours,
about 4 hours, about 5 hours, about 6 hours, about 7 hours,
about 8 hours, about 9 hours, about 10 hours, about 11 hours,
about 12 hours, about 13 hours, about 14 hours, about 15
hours, about 16 hours, about 17 hours, about 18 hours, about
19 hours, about 20 hours, about 21 hours, about 22 hours,
about 23 hours, about 24 hours, about 2 days, about 3 days,
about 4 days, about 5 days, about 6 days, about 7 days, about
2 weeks, about 3 weeks, about 4 weeks, about 5 weeks, about
6 weeks, about 7 weeks, about 8 weeks, about 9 weeks, about
10 weeks, about 11 weeks, about 12 weeks, about 13 weeks,
about 14 weeks, about 15 weeks, about 16 weeks, about 17
weeks, about 18 weeks, about 19 weeks, about 20 weeks,
about 21 weeks, about 22 weeks, about 23 weeks, about 24
weeks, about 25 weeks, about 26 weeks, about 27 weeks,
about 28 weeks, about 29 weeks, about 30 weeks, about 31
weeks, about 32 weeks, about 33 weeks, about 34 weeks,
about 35 weeks, about 36 weeks, about 37 weeks, about 38
weeks, about 39 weeks, about 40 weeks, about 41 weeks,
about 42 weeks, about 43 weeks, about 44 weeks, about 45
weeks, about 46 weeks, about 47 weeks, about 48 weeks,
about 49 weeks, about 50 weeks, about 51 weeks, about 52
weeks, about 1.5 years, about 2 years, about 2.5 years, about
3.0 years, about 3.5 years, about 4.0 years, about 4.5 years,
about 5.0 years, about 5.5. years, about 6.0 years, about 6.5
years, about 7.0 years, about 7.5 years, about 8.0 years, about
8.5 years, about 9.0 years, about 9.5 years or about 10.0 years
after the first test sample from the subject is obtained. When
used to monitor disease progression, the above assay can be
used to monitor the progression of disease in subjects suffer-
ing from acute conditions. Acute conditions, also known as
critical care conditions, refer to acute, life-threatening dis-
eases or other critical medical conditions involving, for
example, the cardiovascular system or excretory system.
Typically, critical care conditions refer to those conditions
requiring acute medical intervention in a hospital-based set-
ting (including, but not limited to, the emergency room, inten-
sive care unit, trauma center, or other emergent care setting)
oradministration by a paramedic or other field-based medical
personnel. For critical care conditions, repeat monitoring is
generally done within a shorter time frame, namely, minutes,
hours or days (e.g., about 1 minute, about 5 minutes, about 10
minutes, about 15 minutes, about 30 minutes, about 45 min-
utes, about 60 minutes, about 2 hours, about 3 hours, about 4
hours, 4 about 5 hours, about 6 hours, about 7 hours, about 8
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hours, about 9 hours, about 10 hours, about 11 hours, about 12
hours, about 13 hours, about 14 hours, about 15 hours, about
16 hours, about 17 hours, about 18 hours, about 19 hours,
about 20 hours, about 21 hours, about 22 hours, about 23
hours, about 24 hours, about 2 days, about 3 days, about 4
days, about 5 days, about 6 days or about 7 days), and the
initial assay likewise is generally done within a shorter time-
frame, e.g., about minutes, hours or days of the onset of the
disease or condition.

The assays also can be used to monitor the progression of
disease in subjects suffering from chronic or non-acute con-
ditions. Non-critical care or, non-acute conditions, refers to
conditions other than acute, life-threatening disease or other
critical medical conditions involving, for example, the car-
diovascular system and/or excretory system. Typically, non-
acute conditions include those of longer-term or chronic
duration. For non-acute conditions, repeat monitoring gener-
ally is done with a longer timeframe, e.g., hours, days, weeks,
months or years (e.g., about 1 hour, about 2 hours, about 3
hours, about 4 hours, about 5 hours, about 6 hours, about 7
hours, about 8 hours, about 9 hours, about 10 hours, about 11
hours, about 12 hours, about 13 hours, about 14 hours, about
15 hours, about 16 hours, about 17 hours, about 18 hours,
about 19 hours, about 20 hours, about 21 hours, about 22
hours, about 23 hours, about 24 hours, about 2 days, about 3
days, about 4 days, about 5 days, about 6 days, about 7 days,
about 2 weeks, about 3 weeks, about 4 weeks, about 5 weeks,
about 6 weeks, about 7 weeks, about 8 weeks, about 9 weeks,
about 10 weeks, about 11 weeks, about 12 weeks, about 13
weeks, about 14 weeks, about 15 weeks, about 16 weeks,
about 17 weeks, about 18 weeks, about 19 weeks, about 20
weeks, about 21 weeks, about 22 weeks, about 23 weeks,
about 24 weeks, about 25 weeks, about 26 weeks, about 27
weeks, about 28 weeks, about 29 weeks, about 30 weeks,
about 31 weeks, about 32 weeks, about 33 weeks, about 34
weeks, about 35 weeks, about 36 weeks, about 37 weeks,
about 38 weeks, about 39 weeks, about 40 weeks, about 41
weeks, about 42 weeks, about 43 weeks, about 44 weeks,
about 45 weeks, about 46 weeks, about 47 weeks, about 48
weeks, about 49 weeks, about 50 weeks, about 51 weeks,
about 52 weeks, about 1.5 years, about 2 years, about 2.5
years, about 3.0 years, about 3.5 years, about 4.0 years, about
4.5 years, about 5.0 years, about 5.5. years, about 6.0 years,
about 6.5 years, about 7.0 years, about 7.5 years, about 8.0
years, about 8.5 years, about 9.0 years, about 9.5 years or
about 10.0 years), and the initial assay likewise generally is
done within a longer time frame, e.g., about hours, days,
months or years of the onset of the disease or condition.

Furthermore, the above assays can be performed using a
first test sample obtained from a subject where the first test
sample is obtained from one source, such as urine, serum or
plasma. Optionally the above assays can then be repeated
using a second test sample obtained from the subject where
the second test sample is obtained from another source. For
example, if the first test sample was obtained from urine, the
second test sample can be obtained from serum or plasma.
The results obtained from the assays using the first test sample
and the second test sample can be compared. The comparison
can be used to assess the status of a disease or condition in the
subject.

Moreover, the present disclosure also relates to methods of
determining whether a subject predisposed to or suffering
from hepatitis will benefit from treatment. In particular, the
disclosure relates to HCV companion diagnostic methods and
products. Thus, the method of “monitoring the treatment of
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disease in a subject” as described herein further optimally
also can encompass selecting or identifying candidates for
therapy.

Thus, in particular embodiments, the disclosure also pro-
vides a method of determining whether a subject having, or at
risk for, hepatitis is a candidate for therapy. Generally, the
subject is one who has experienced some symptom of hepa-
titis or who has actually been diagnosed as having, or being at
risk for, hepatitis and/or who demonstrates an unfavorable
concentration or amount of anti-HCV antibodies or a frag-
ment thereof and/or HCV antigens, as described herein.

The method optionally comprises an assay as described
herein, where analyte is assessed before and following treat-
ment of a subject with one or more pharmaceutical composi-
tions (e.g., particularly with a pharmaceutical related to a
mechanism of action involving HCV), with immunosuppres-
sive therapy, or by immunoabsorption therapy, with anti-
angiogenic therapy, or where analyte is assessed following
such treatment and the concentration or the amount of analyte
is compared against a predetermined level. An unfavorable
concentration of amount of analyte observed following treat-
ment confirms that the subject will not benefit from receiving
further or continued treatment, whereas a favorable concen-
tration or amount of analyte observed following treatment
confirms that the subject will benefit from receiving further or
continued treatment. This confirmation assists with manage-
ment of clinical studies, and provision of improved patient
care.

Adaptation of Kit and Method

The kit (or components thereof), as well as the method of
determining the concentration of anti-HCV antibodies and/or
HCV antigens in a test sample by an immunoassay as
described herein, can be adapted for use in a variety of auto-
mated and semi-automated systems (including those wherein
the solid phase comprises a microparticle), as described, e.g.,
in U.S. Pat. Nos. 5,089,424 and 5,006,309, and as commer-
cially marketed, e.g., by Abbott Laboratories (Abbott Park,
111.) as ARCHITECT®.

Some of the differences between an automated or semi-
automated system as compared to a non-automated system
(e.g., ELISA) include the substrate to which the first specific
binding partner (e.g., antigen) is attached (which can impact
sandwich formation and analyte reactivity), and the length
and timing of the capture, detection and/or any optional wash
steps. Whereas a non-automated format such as an ELISA
may require a relatively longer incubation time with sample
and capture reagent (e.g., about 2 hours), an automated or
semi-automated format (e.g., ARCHITECT®, Abbott Labo-
ratories) may have a relatively shorter incubation time (e.g.,
approximately 18 minutes for ARCHITECT®). Similarly,
whereas a non-automated format such as an ELISA may
incubate a detection antibody such as the conjugate reagent
for arelatively longer incubation time (e.g., about 2 hours), an
automated or semi-automated format (e.g., ARCHITECT®)
may have a relatively shorter incubation time (e.g., approxi-
mately 4 minutes for the ARCHITECT®).

Other platforms available from Abbott Laboratories
include, but are not limited to, AXSYM®, IMx® (see, e.g.,
U.S. Pat. No. 5,294,404, which is hereby incorporated by
reference in its entirety), PRISM®, EIA (bead), and Quan-
tum™ I1, as well as other platforms. Additionally, the assays,
kits and kit components can be employed in other formats, for
example, on electrochemical or other hand-held or point-of-
care assay systems. The present disclosure is, for example,
applicable to the commercial Abbott Point of Care (i-STAT®,
Abbott Laboratories) electrochemical immunoassay system
that performs sandwich immunoassays Immunosensors and
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their methods of manufacture and operation in single-use test
devices are described, for example in, U.S. Pat. No. 5,063,
081, U.S. Pat. App. Pub. No. 2003/0170881, U.S. Pat. App.
Pub. No. 2004/0018577, U.S. Pat. App. Pub. No. 2005/
0054078, and U.S. Pat. App. Pub. No. 2006/0160164, which
are incorporated in their entireties by reference for their
teachings regarding same.

In particular, with regard to the adaptation of an assay to the
I-STAT® system, the following conFIG.uration is exemplary.
A microfabricated silicon chip is manufactured with a pair of
gold amperometric working electrodes and a silver-silver
chloride reference electrode. On one of the working elec-
trodes, polystyrene beads (0.2 mm diameter) with immobi-
lized capture antibody are adhered to a polymer coating of
patterned polyvinyl alcohol over the electrode. This chip is
assembled into an [-STAT® cartridge with a fluidics format
suitable for immunoassay. On a portion of the wall of the
sample-holding chamber of the cartridge there is a layer com-
prising the detection antibody labeled with alkaline phos-
phatase (or other label). Within the fluid pouch of the car-
tridge is an aqueous reagent that includes p-aminophenol
phosphate.

In operation, a sample suspected of containing anti-HCV
antibody and/or HCV antigens is added to the holding cham-
ber of the test cartridge and the cartridge is inserted into the
I-STAT® reader. After the detection antibody or detectably
labeled detection antigen has dissolved into the sample, a
pump element within the cartridge forces the sample into a
conduit containing the chip. Here it is oscillated to promote
formation of the sandwich between the capture antigen (or
capture antibody), anti-HCV antibody (or HCV antigen), and
the labeled detection antibody (and/or detection antigen). In
the penultimate step of the assay, fluid is forced out of the
pouch and into the conduit to wash the sample off the chip and
into a waste chamber. In the final step of the assay, the alkaline
phosphatase label reacts with p-aminophenol phosphate to
cleave the phosphate group and permit the liberated p-ami-
nophenol to be electrochemically oxidized at the working
electrode. Based on the measured current, the reader is able to
calculate the amount of anti-HCV antibody or HCV antigen
in the sample by means of an embedded algorithm and fac-
tory-determined calibration curve.

The methods and kits as described herein encompass other
reagents and methods for carrying out the immunoassay. For
instance, encompassed are various buffers such as are known
in the art and/or which can be readily prepared or optimized to
be employed, e.g., for washing, as a conjugate diluent, and/or
as a calibrator diluent. An exemplary conjugate diluent is
ARCHITECT® conjugate diluent employed in certain kits
(Abbott Laboratories, Abbott Park, I11.) and containing 2-(N-
morpholino)ethanesulfonic acid (MES), a salt, a protein
blocker, an antimicrobial agent, and a detergent. An exem-
plary calibrator diluent is ARCHITECT® human calibrator
diluent employed in certain kits (Abbott Laboratories, Abbott
Park, I11.), which comprises a buffer containing MES, other
salt, a protein blocker, and an antimicrobial agent. Addition-
ally, as described in U.S. Patent Application No. 61/142,048
filed Dec. 31, 2008, and U.S. patent application Ser. No.
12/650,241, improved signal generation may be obtained,
e.g., in an [-STAT® cartridge format, using a nucleic acid
sequence linked to the signal antibody as a signal amplifier.

EXAMPLES
Example 1
Cloning and Expression of HCV NS3 9NB49H

The nucleotide sequence (Seq ID # 1) encoding amino
acids 1192-1457 of HCV-1(Seq ID #) 2) was codon optimized
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for E. coli expression and cloned into a modified pET32a
vector wherein the sequence encoding a thioredoxin fusion
protein was eliminated, and replaced with Methionine (M). In
addition, a carboxy-terminal hexahistidine tag (SEQ ID NO:
90) was included to facilitate purification via immobilized
metal affinity chromatography (IMAC). E. coli BL21(DE3)
cells were transformed with purified plasmid DNA and trans-
formants screened. The resulting plasmid was designated
PpO9NB49H and the protein expressed therefrom was desig-
nated as INB49H.

Protein expression was achieved by culturing the
p9NB49H-transformed E. coli BL21(DE3) cells in terrific
broth (TB) medium. Cells were grown in shake flasks to an
OD600 nm of 0.50 and then induced with 1 mM IPTG and
grown at 25-37° C. for approximately three hours until an
OD600 nm of approximately 3.5 was obtained. Cells were
harvested by centrifugation, and suspended in lysis buffer (50
mM KPO4, 300 mM KCl, 5 mM Imidazole, pH 8.0) supple-
mented with protease inhibitors. The cell suspension was
frozen and thawed, benzonase was added, and the cells were
lysed by sonication on ice. The lysate was divided into soluble
and insoluble fractions by centrifugation. SDS-PAGE
revealed that the NS3 9NB49H protein was present in the
soluble fraction. IMAC purification was performed on the
lysate soluble fraction using the Native IMAC Bufter Kit and
Profinity IMAC cartridge (BioRad) according to the manu-
facture’s protocol. Buffer exchange of the purified protein
into PBS was accomplished by a desalting column or by
dialysis. All buffers used throughout the purification proce-
dure contained 20 mM beta-mercaptoethanol (SME).

Example 2
Cloning and Expression of HCV NS3 Nbt-9NB49H

The nucleotide sequence encoding the NS3 9NB49H pro-
tein described in Example 1 was subcloned into a modified
pET32a plasmid wherein the open reading frame encodes an
amino-terminal biotinylation tag (MSGLNDIFEAQKIE-
WHE) (SEQ ID NO: 91) with a GSGSNSM-linker (SEQ ID
NO: 92) sequence upstream of the NS3-encoding sequence
followed by a carboxyl-terminal hexahistidine tag (SEQ ID
NO: 90) followed by a stop codon. The resulting plasmid was
designated pNbt-9NB49H. The biotinylation tag, described
by Beckett et al. (Protein Science, 8(4):921-929, 1999) per-
mits site-specific biotin incorporation via a biotin ligase
enzyme encoded by the E. coli BirA gene. E. coli BL21(DE3)
cells were co-transformed with the pNbt-9NB49H expression
plasmid and a second plasmid (pBirAcm) expressing the
biotin ligase under control of an IPTG inducible promoter.
Cells were grown in shake flasks at 37° C. in Terrific Broth
with biotin added to 0.050 mM final concentration to an
OD600 nm of 0.50 and then induced with 1 mM IPTG and
grown at 25° C. overnight. Cells were then collected via
centrifugation and resuspended in lysis buffer and sonicated
to disrupt the cells. In some instances, to further ensure a high
level of site-specific biotinylation, ATP and biotin were added
to the lysed cells (3mM and 0.25 mM final concentrations,
respectively) and incubated at room temperature for 2 hours.
Recombinant protein was then purified via IMAC as
described in Example 1.

Example 3
Cloning and Expression of HCV NS3 9NB49H-Cbt

The nucleotide sequence encoding the NS3 9NB49H pro-
tein described in Example 1, was subcloned into a modified
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pET32a vector wherein the open reading frame encodes
N-terminal methionine followed by NS3 followed by a
GSGSG-linker (SEQ ID NO: 93) and a hexahistidine tag
(SEQ ID NO: 90) followed by a GG-linker and the biotiny-
lation tag (GLNDIFEAQKIEWHE) (SEQ ID NO: 94) and
finally the stop codon. The resulting plasmid was designated
pINB49H-Cbt. Protein expression and biotinylation was per-
formed as described in Examples 1 and 2.

Example 4

Cloning and Expression of HCV NS3h and Variants
Thereof

Recombinant HCV NS3 helicase variants were con-
structed by using the same amino terminus expressed by
pONB49H (i.e. amino acids 1192-1215 of the HCV polypro-
tein) fused to various regions of the HCV NS3 helicase as
described in the table 2 below and as shown in FIG.. 1.
Nucleotide sequences encoding the helicase constructs were
cloned into a modified pET32a vector (minus thioredoxin
fusion) with either a carboxyl-terminal GSGSG-hexahisti-
dine tag (SEQ ID NO: 95) as described in Example 1 or a
carboxyl-terminal GSGSG-hexahistidine-GG-biotinylation
tag (SEQ ID NO: 96) as described in Example 2. Protein
expression with or without biotinylation and purification
were performed as described in Examples 1 and 2.

TABLE 2
Region of Expressed Seq ID#
HCV Region of Plasmid Protein (nucleotide,
Polyprotein HCV NS3 Designation Designation amino acid)
1216-1658 190-632  pNS3h(xCbt) NS3h 19,20
(helicase)
(- =Cbt)
Example 5

Fermentation, Protein Expression and Purification

The NS3 recombinant proteins (e.g. INB49H or NS3h or
variants thereof) were expressed in E. coli BL21(DE3) cells
cultured in 10 L fermenters. An 120 mL. seed culture grown in
a shake flask containing Superbroth (SB) Media (rich media
with glycerol as a carbon source) was used to inoculate a 10
L fermenter containing SB media. Cells were grown at 37° C.
until an optical density at 600 nm of 8-12 was reached. Protein
expression was induced by adding isopropyl f-D-1-thioga-
lactopyranoside (IPTG) to a final concentration of 1 mM. The
culture was then grown an additional 4 hours at 25-37° C.
Cells were then harvested from the fermenter and then passed
through a hollow fiber membrane filter to concentrate the
harvest from the starting volume of 10 L to 1-2 liters. The
concentrated cells were then pelleted via centrifugation, the
supernatant removed, and the resulting pellets were stored at
-80° C. until used for protein purification.

In vivo biotinylation of recombinant HCV NS3 proteins
containing either an amino-terminal or carboxyl-terminal
biotinylation tag sequence (see Examples 2 and 3) was
achieved by conducting fermentation as described above
except that biotin was added to a final concentration of 0.05
mM at the time of induction. The culture was then grown an
additional 4 hours at 25-37° C. and processed as described in
the above paragraph.
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Frozen E. coli cell pellets containing expressed soluble
HCV NS3 recombinant antigens were thawed then resus-
pended in chilled lysis bufter (40 mM NaPO,, 300 mM NaCl,
1.5 mM MgCl,, 5% Glycerol, 5 mM beta-mercaptoethanol,
pH 7.2) followed by lysis via continuous flow sonication at 0°
C. for 45 minutes. After centrifugation to remove insoluble
material, GE nickel sepharose Fast Flow resin was added to
the supernatant and incubated overnight at 2-8° C. (shaking at
125 rpm). The resin containing bound antigen was then
washed under mild vacuum with wash buffer (40 mM NaPO,,
pH 7.2, 500 mM NaCl, 1 mM EDTA, 20 mM imidizole, 5 mM
beta-mercaptoethanol) and bound antigen was eluted using
buffer containing 40 mM NaPO,, 150 mM NaCl, 1 mM
EDTA, 500 mM imidizole, 10 mM DTT, pH 7.2. The antigen
was further purified via anion exchange chromatography as
follows: antigen was bound to a GE Q HP anion exchange
resin in 20 mM Tris pH 8.4, followed by gradient elution with
20 mM Tris, pH 8.4, 1 M NaCl, 5 mM EDTA. The eluted
protein was then desalted using a GE Sephadex G25 column
into final buffer containing 10 mM Phosphate, 150 mM NaCl,
5 mM EDTA, pH 7.2. The purified NS3 protein was stored at
-70° C.

Example 6

Preparation of Acridinium-Bovine Serum Albumin
(Acr-BSA)

A 30% solution (300 mg/mL.) of bovine serum albumin
(BSA) containing 0.1% sodium azide as preservative was
purchased from a commercial source (Proliant Biologicals,
Ankeny, lowa). One milliliter (300 mg) of the 30% BSA
solution was diluted with 2.0 mL of 0.1M PBS pH 8.0, trans-
ferred to a 0.5-3.0 mL Slide-A-Lyzer dialysis cassette (Ther-
moFisher, Waltham, Mass.) and dialyzed against 0.1 M PBS
pH 8.0 (2 exchanges, 600 ml./exchange) overnight at 2-8° C.
The concentration of the dialyzed BSA solution was 97.1
mg/mL based on UV absorbance at 280 nm. Two hundred
milligrams (2.060 mL, 3.0 umol, 1.0 mol equivalent) of the
97.1 mg/mL. BSA solution was added to an amber glass vial
containing 10.181 mL of 0.1M PBS pH 8.0. To this mixture
was added 39 mg (1.092 mL, 45 umol, 15.0 mol equivalent) of
SPSP-acridinium active ester in DMF [N,N-dimethylforma-
mide. The reaction vial was capped; the solution was mixed
by stirring at 350 rpm for 30 min, and then placed at room
temperature overnight (20-26 h). After incubation, free acri-
dinium and aggregates were removed chromatographically
(Sephacryl HR S-200 column, GE Healthsciences, PA) using
0.01M PBS/0.1% CHAPS pH 6.3 running buffer. Fractions
corresponding to monomeric Acr-BSA conjugate were
pooled and characterized by UV spectrophotometry (240-600
nm scan). Absorbance values at 280 nm and 370 nm were
used to determine protein concentration and to calculate
incorporation of acridinium per BSA molecule. The calcu-
lated protein concentration was 6.779 mg/ml with an average
number of 6.2 acridiniums per BSA molecule.

Example 7
Preparation of Maleimide-Activated Acr-BSA

Preparation of Maleimide-Activated Acr-BSA. Acr-BSA
(Example 8; 13.5 milligrams, 202 nmoles, 1.0 mol equiva-
lent) 1.99 mL in PBS/0.1% CHAPS pH 6.3 was added to an
amber glass vial and treated with 0.254 mL of 0.4M phos-
phate/8 mM EDTA/1.6% CHAPS pH 7.4 to adjust reaction
pHto 7.4. To the homogeneous solution was added 0.040 mL
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(0.35 mg, 4.0 mole equivalents) of a fresh 0.02M aqueous
solution of Succinimidyl 4-(N maleimidomethyl)-cyclohex-
ane-1-carboxylate (Sulfo-SMCC, Pierce Chemical Co.,
Rockford, I11.). The reaction vial was capped; the solution was
stirred for 20 min without foaming and then allowed to incu-
bate statically at room temperature for 60-90 minutes in the
dark. The reaction mixture was desalted to remove unincor-
porated sulfo-SMCC by applying to a Zeba spin column
(Pierce, Rockford, I11.) pre-equilibrated with 0.1M PBS/0.1%
CHAPS/5 mM EDTA pH 6.7. The absorbance of the eluted
Acr-BSA-Mal reagent was measured at 280 and 370 nm to
estimate protein concentration. The calculated protein con-
centration was 6.28 mg/ml.. The Acr-BSA-Mal was used
immediately in the conjugation of HCV NS3 antigen.

Conjugation of Recombinant INB49H to Acr-BSA-Mal.
Acr-BSA-Mal (5.6 milligrams, 84 nmoles, 2.0 mole equiva-
lents) in 0.789 mL of 0.1M PBS/0.1% CHAPS/5S mM EDTA
pH 6.7 was added to a polypropylene tube. To this was added
1.2 mg (1.3 mL, 42 nmoles, 1.0 mol equivalent) of recombi-
nant 9NB49H antigen in 0.01M PBS/5 mM EDTA pH 7.2.
The solution was stirred for 30 min without foaming, and then
allowed to incubate statically at room temperature overnight
in dark. The conjugate was purified either at this stage or after
carboxymethylation of INB49H free cysteines. In the case of
carboxymethylation, the crude conjugate solution was treated
with 0.270 mL of 0.5M phosphate buffer pH 11.0 to adjust pH
to 8.0. The mixture was stirred for 5 min, then 0.94 mg (0.020
ml, 120 mole equivalents) of a fresh 0.25M iodoacetic (IAA)
solution in 1N NaOH or 0.25M aqueous iodoacetaminde
(IAM) was added under mixing to effect INB49H free Cys-
carboxymethylation. The mixture was reacted statically at
room temperature and dark for 60 min, and then passed thru
a PD10 column equilibrated in 0.01 M PBS/0.1% CHAPS/5
mM EDTA pH 6.3 (3.0 mL elution volume).

The Acr-BSA-9NB49H conjugate protein concentration
was determined from the 280 nm absorbance of the conjugate
after subtracting the 280 nm absorbance contributed by the
Acr-BSA. The absorbance ofa 1% (w/v) solution of INB49H
01 0.52 was used to calculate the protein concentration. The
ONB49H concentration calculated as described was 0.406
mg/mL.

Example 8
Preparation of Acridinium-BSA-NS3h Conjugate

Preparation of (LC)Maleimide-Activated Acr-BSA. Acr-
BSA (Example 8; 3.0 mg, 0.443 mL, 45 nmol, or 1.0 mol
equivalent) in PBS/0.1% CHAPS pH 6.3 was added to an
amber glass vial and treated with 0.058 ml of 0.4M phos-
phate/8 mM EDTA/1.6% CHAPS pH 7.4 buffer to adjust the
reaction pH to 7.4. To the homogeneous solution was added
0.018 mlL (0.080 mg, 180 nmoles, 4.0 mol equivalent) of a
fresh 0.01 M solution of Succinimidyl 4-(N-maleimidom-
ethyl)cyclohexane-1-carboxy-(6-amidocaproate) (Lon
Chain or LC-SMCC, Pierce Chemical Co., Rockford, Ill.) in
dimethylsulfoxide (DMSO, Sigma Aldrich, St Louis, Mo.).
The reaction vial was capped; the solution was stirred for 20
min without foaming and then allowed to incubate statically
at room temperature for 60 minutes in dark. The reaction
mixture was desalted to remove unincorporated LC-SMCC
by applying to a Zeba spin column (Pierce, Rockford, Ill.)
pre-equilibrated with 0.1M PBS/0.1% CHAPS/5 mM EDTA
pH 6.7. The absorbance of the eluted Acr-BSA-Mal reagent
was measured at 280 and 370 nm to estimate protein concen-
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tration. The calculated protein concentration was 5.25
mg/mL. The Acr-BSA-(LC)Mal was used immediately in the
next conjugation step.

Conjugation of Recombinant NS3h to Acr-BSA-(L.C)Mal.
1.20 mLL (3.12 mg) of a 2.6 mg/mL solution of NS3h in
0.025M phosphate/0.25M NaCl/5 mM beta-mercaptoetha-
nol/5 mM EDTA pH 8.0 was passed through a PD10 desalting
column to remove the beta-mercaptoethanol. The NS3h pro-
tein was eluted with 2.5 mL 0 0.01 M PBS/5 mM EDTA pH
7.2 and the concentration of the eluent was calculated to be
2.9 mg/mL by absorbance at 280 nm. To a polypropylene tube
were added 1.56 mg (0.297 mL, 23.4 nmoles, 2.0 mol equiva-
lent) of Acr-BSA-(LC)Mal in 0.1M PBS/0.1% CHAPS/5
mM EDTA pH 6.7 followed by 0.60 mg (0.518 mL, 11.7
nmoles, 1.0 mol equivalent) of recombinant NS3h antigen in
0.01 MPBS/SmM EDTA pH 7.2. The solution was stirred for
30 min without foaming, and then allowed to incubate stati-
cally at room temperature overnight in dark. To the conjugate
solution was added 0.093 mL of 0.5M phosphate buffer pH
11.0 to adjust mixture pH to 8.0. The mixture was stirred for
5 min, then 0.56 mg (0.012 mL, 120 mole equivalent) of a
fresh 0.25M iodoacetic (IAA, Thermofisher Scientific,
Waltham, Mass.) solution in 1N NaOH was added under
mixing to effect NS3 free Cys-carboxymethylation. The mix-
ture was reacted statically at room temperature and dark for
60 min, the final volume adjusted to 1.0 ml with 0.080 mL of
0.01M PBS/0.1% CHAPS/5S mM EDTA pH 6.3 and passed
thru a PD10 column equilibrated in 0.01M PBS/0.1%
CHAPS/5 mM EDTA pH 6.3 (2.5 mL elution volume). The
desalted conjugate was next purified by SEC chromatography
(TosoHaas G3000SWxI column, Toso Bioscience LL.C, King
of Prussia, Pa.) to remove undesired aggregates. The Acr-
BSA-NS3h conjugate protein concentration was determined
from the 280 nm absorbance of the conjugate after subtracting
the 280 nm absorbance contributed by the Acr-BSA. The
absorbance of a 1% (w/v) solution of NS3h of 0.95 was used
to calculate the protein concentration.

Example 9

Automated Magnetic Microparticle-Based
Immunoassays

The HCV NS3-derived proteins were tested for their ability
to detect anti-HCV NS3 antibodies using an automated
immunoanalyzer that utilizes paramagnetic microparticles
and chemiluminescent conjugates (ARCHITECT® system;
Abbott Laboratories; see “Bulk Reagent Random-Access
Analyzer: ARCHITECT 12000 Frank A. Quinn, pages 363-
367. In The Immunoassay Handbook, Third Edition, edited
by David Ward, Nature Publishing Group, London, UK; U.S.
Pat. No. 5,795,784 and U.S. Pat. No. 5,856,194). Assay for-
mats examined included a 2-step format or a 1-step format.
Assays can generally be described as comprising two for-
mats: 2-step and 1-step (also described as ‘pseudo’ 1-step). In
the 2-step format, human samples, assay specific diluent
buffer and recombinant antigen coated paramagnetic micro-
particles are mixed into a reaction vessel, vortexed, and incu-
bated for 18 min, wherein antibodies directed against the
recombinant antigen are captured by the microparticles. Fol-
lowing this incubation, the microparticle/immune complexes
are sequestered at the side of the reaction vessel using a
magnet and the reaction supernatant is removed. The micro-
particles are then washed with water/detergent solution. In
the second step, antibodies from the sample bound to the
microparticles are detected by suspension and incubation (4
min) of the particles in buffer containing acridinium-labeled
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conjugate. The conjugate may be an acridinium-labeled anti-
body directed against human immunoglobulin(s) or an acri-
dinium-labeled recombinant antigen. Incubation with conju-
gate is followed by a second wash step and finally an
activation of the acridinium and simultaneous measurement
of light output, which is proportional to the amount of con-
jugate bound onto the microparticles.

In the 1-step format, human samples, recombinant antigen
coated paramagnetic microparticles and an assay specific
diluent buffer containing a conjugate comprised of acri-
dinium-labeled recombinant antigen were mixed into a reac-
tion vessel. Following an 18-minute incubation, wherein anti-
bodies directed against the recombinant antigen were
simultaneously captured by the magnetic microparticles and
bound to the acridinium-labeled recombinant antigen. Sub-
sequently, the microparticle/immune complexes were
sequestered at the side of the reaction vessel using a magnet
and washed with a water/detergent mixture. Particles were
then released from the vessel wall and suspended in diluent
and incubated for 4 minutes. Incubation was followed by a
second wash step and finally an activation of the acridinium
and simultaneous measurement of light output, which was
proportional to the amount of conjugate bound onto the
microparticles.

Biotin-capture immunoassays. Biotin capture mediated
immunoassays on the Architect analyzer used biotinylated
NS3 protein (e.g, Nbt or Cbt as described in Example 2-6, or
NS3 protein to which biotin has been coupled by chemical
means in a non-site-specific manner) and a biotin capture
protein (e.g. avidin, Streptavidin, Neutravidin, or anti-biotin
antibody) coated paramagnetic particles. In this format,
immune complexes formed between NS3 antibodies present
in the sample and biotinyl-NS3 were captured onto the micro-
particle surface via the biotin capture protein immobilized
onto the microparticle surface. A conjugate consisting of an
acridinylated NS3 recombinant antigen can be added to the
first step or the second step (i.e. following the capture step) to
detect captured anti-NS3. Alternatively, an anti-human anti-
body acridinium conjugate can be added to the second step to
detect captured anti-NS3.

Example 10
Immunoassay Formats

The following human specimens were used:

Negative control sample is recalcified nonreactive human
plasma (nonreactive for HBsAg, and negative for anti-HCYV,
HIV-1 RNA or HIV-1 Ag, anti-HIV-1/HIV-2 and anti-HTLV-
I/HTLV-1I).

Positive control sample known as ‘Panel B’ is a human
recalcifed human plasma sample reactive for a single anti-
HCV marker as determined by Chiron RIBA HCV 3.0 SIA
(2+ or greater ¢33 band intensity and nonreactive for other
bands). This panel is diluted in recalcified nonreactive human
plasma (nonreactive for HBsAg, and negative for anti-HCYV,
HIV-1 RNA or HIV-1 Ag, anti-HIV-1/HIV-2 and anti-HTLV-
I/HTLV-1I) containing disodium-EDTA and sodium azide.

Blood samples: A panel of commercially available human
blood samples, referred to as seroconversion panels was
obtained from SeraCare (Gaithersburg, Md.) and Zeptom-
etrix (Franklin, Mass.). The seroconversion panels consist of
serial blood samples obtained from an individual who is
negative for antibodies to HCV in early bleed dates, but
reactive for antibodies in the later bleed dates. Seroconver-
sion panels are utilized to determine the sensitivity of various
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antibody tests, and antigen/antibody tests. More sensitive
tests detect exposure to HCV at an earlier time than less
sensitive tests

Core Antigen specimen ST5 1:10 is human plasma that is
HCV RNA positive and HCV antibody negative and has been
diluted 1:10 in recalcified nonreactive human plasma (nonre-
active for HBsAg, and negative for anti HCV, HIV-1 RNA or
HIV-1 Ag, anti HIV 1/HIV-2 and anti-HTLV-I/HTLV-1I) con-
taining disodium-EDTA and sodium azide.

CAL is arecalcified human plasma reactive for antibody to
HCYV core, NS3 and NS4 and diluted into recalcified nonre-
active human plasma (nonreactive for HBsAg, and negative
foranti HCV, HIV-1 RNA or HIV-1 Ag, anti HIV 1/HIV-2 and
anti-HTLV-/HTLV-II) containing disodium-EDTA and
sodium azide.

Example 11
HCV Antigen/Antibody (Combo) Assay Format

Described herein is a method for detection of Hepatitis
C(HCV) core antigen and antibody in a single reaction on the
ARCHITECT immunoassay platform developed at Abbott
Laboratories. A prototype chemiluminescent immunoassay
was developed for simultaneous detection of HCV core anti-
gen and antibody to HCV (anti-HCV) in sera and plasma. The
prototype combination assay is a 2-step (18'/4"), 3 bottle assay
on the ARCHITECT instrument platform. The HCV combo
test provides detection of human antibodies to the core, NS3
and NS4 proteins of HCV in addition to detection of HCV
core antigen that may be present in the blood of HCV infected
individuals.

In the first step, the instrument dispenses 110 ul of speci-
men plus 50 ul of the reaction mixture from bottle 1 plus 50 ul
of streptavidin/neutravidin or anti-biotin paramagnetic
microparticles from bottle 2 diluted in a detergent containing
microparticle diluent (20 mM MES, pH 6.6, 0.15 M NaCl, 5
mM EDTA, 13.6% Sucrose, 0.1% Nipasept, 0.0005% Qui-
nolone, and 5 mM DTT & 5 mM glutathione and containing
24.3 mM SB3-14 (N-Tetradecyl-N,N-dimethyl-3-ammonio-
1-propanesulfonate). Bottle 1 contains a mixture of both
biotin and acridinium labeled HCV specific reagents (pep-
tides, proteins, and antibodies as well as various detergents
and buffers) that enable immune complex formation with
HCV antibody or antigen present in the serum or plasma.
Specifically, bottle 1 contains: Acridinylated—Core peptide
5 (aa 15-68734748), Biotinylated-Core peptide 5 (aa
15-68734°48), Acridinylated-NS3 recombinant antigen
(ONB49H or NS3h), Biotinylated-NS3 recombinant antigen
(ONB49H-Cbt or NS3h-Cbt), Acridinylated-NS4 peptide aa
1694-1735, Biotinylated-NS4 peptide aa 1694-1735, and
Biotinylated-c11-7 monoclonal antibody in 80 mM Bis-Tris,
pH 6.3, 0.92 M NaCl, 8% Sucrose, 1.7% Dextran 2000, 3%
BSA, 0.3% Triton X100, 0.04% Methylcellulose, 7 mM
EDTA, 0.04% sodium azide). The first step of the reaction
therefore includes 110 ul specimen plus 50 ul of the reaction
mixture from bottle 1 plus 50 ul of streptavidin/neutravidin/
anti-biotin microparticles from bottle 2 and extends for 18
minutes—allowing various immune complexes to form.

The first step of the antibody detection assays are described
as follows. Specifically, for anti-Core detection, one biotin
labeled Core peptide and one acridinium labeled Core peptide
need be present in the reaction mixture that can be bound by
anti-Core antibody present in the specimen. This immune
complex then binds to the solid phase coated with a biotin
binding protein, in this case neutravidin, but could alterna-
tively be streptavidin or anti-biotin. The process for the anti-
NS3 reaction follows that one biotin labeled NS3 protein plus
one acridinium labeled NS3 protein need be present in the
reaction mixture that can be bound by anti-NS3 antibody
present in the specimen. Likewise for anti-NS4, one biotin
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labeled NS4 peptide and one acridinium NS4 labeled peptide
need be present in the reaction mixture that can be bound by
anti-NS4 antibody present in the specimen.

The first step of the antigen detection assay is described as
follows. For the Core antigen detection reaction, a biotin
labeled monoclonal antibody (Mab ¢11-7) capable of binding
to HCV Core antigen in serum or plasma is present in the 1st
reaction (bottle 1). This immune complex then binds to the
solid phase, also via the biotin moiety.

The second step of the antibody and antigen reactions are
as follows. After an 18 minute incubation step, the micropar-
ticles are washed to remove unbound reactants from the mix-
ture. The microparticles are then incubated with the conjugate
*Ac-DBA ¢11-9/c11-14 conjugate from bottle 3 diluted in
buffered solution containing various detergents and proteins
(80 mM Bis Tris, pH 6.3, 0.924 M NaCl, 3.0% Sucrose, 5.0%
Sorbitol, 7 mM EDTA, 1.7% Dextran 2000, 0.8% PVSA
(25% solution), 3.0% BSA, 0.02% Benzethonium Chloride,
55,000 units/I. Heparin Sodium, 0.2% Sodium Flouride,
0.3% Triton X-100, 0.3% Glycine, 0.2% SB3-12, 0.4% SB3-
16, 0.2% SB3-18, 0.15% CHAPS, 0.2% Saponin, 0.35%
CTAB, 0.02% TTAB, 0.1% Sodium Azide, 0.1% Nipasept,
1% AS56620, 0.04% Methylcellulos). In this step, any
immune-complexed Core antigen on the solid phase will be
conjugated. After the 4 minute incubation of the 2nd step, the
microparticles complete with labeled immune complexes
intact are again washed and separated from unreacted com-
ponents by a magnet. The reaction is then triggered and
chemiluminescent signal generated from the acridinium-la-
beled conjugates bound to the solid phase via immune com-
plexes is read proportional to the amount of analyte that was
present in the sample being tested.

Example 12
Core Peptide Design

Detection of HCV infection requires the use of multiple
HCYV proteins for antibody detection (including HCV core,
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NS3 and in some cases, NS4 and NS5 peptides or proteins).

Detection of HCV core antigen requires the use of antibodies

that bind to the HCV core antigen, and such antibodies may

bind to the HCV core protein utilized in the antibody side of
5 the HCV combo test. Research scientists have identified the
amino acid sequences on the HCV core antigen that are tar-
geted by the antibodies used in the core antigen test—both for
those utilized to capture the HCV core antigen (in this assay
C-11-7), and those utilized to generate a signal (C11-9/C11-
14). For each of the sites recognized by the antibodies, the
amino acids comprising that recognition site must be modi-
fied by amino acid substitution or amino acid deletion.

A modified Core peptide was generated by removing 5
amino acids (amino acid residues 32-34, and 47-48) from the
core protein, thus, avoiding recognition by the two mono-
clonal (C11-14 and C11-9) used in the ARCHITECT HCV
Core Antigen test. An unwanted result of removing these 5
amino acids is that human antibody response to the core
protein was compromised by the loss of these amino acids.

Thus, a series of Core peptides were generated to deter-
mine if minimal modifications can be made to the core pro-
tein—so that the minimally-modified peptides are not recog-
nized by the antibodies utilized in the core antigen test—but
allow adequate detection of antibodies to the core protein.
These modified peptides were designed to restore some of the
lost reactivity observed with the Core peptide that had five
amino acids deleted. It was postulated that certain deletions/
substitutions in the known epitope binding regions for the
monoclonal antibody ¢11-9 (aa 29-37) and c11-14 (aa 45-49)
could be designed that would evade detection by this conju-
gate.

The design of the Core peptides involves targeted amino
acid deletions and/or substitutions in distinct regions of the
Core sequence of HCV whereby these deletion/substitutions
successfully avoid detection by the *Ac-DBA c11-9/c11-14
conjugate used for detection of Core Ag in an HCV Combo
assay.
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TABLE 3

New HCV Core Peptides Synthesized aa 15-68

Peptide 1:

Peptide 2:

Peptide 3:

Peptide 4:

Peptide 5:

Peptide 6:

Peptide 7:

Peptide 8:

Peptide 9:

Peptide
10:

TNRRPQDVKFPGGGQIVGGVYLLPRRGPRLGVRATRKTSERSQPRGRRQPIPKA
(SEQ ID NO: 97)

TNRRPQDVKFPGGGQIV- - - YLLPRRGPRLGV - - TRKTSERSQPRGRRQPIPKA
(SEQ ID NO: 98)

TNRRPQDVKFPGGGQIVGG- YLLPRRGPRLGV - - TRKTSERSQPRGRRQPIPKA
(SEQ ID NO: 99)

TNRRPQDVKFPGGGQIVGG- YLLPRRGPRLGV-ATRKTSERSQPRGRRQPIPKA
(SEQ ID NO: 100)

TNRRPQDVKFPGGGQIVGG- YLLPRRGPRLGVR - TRKTSERSQPRGRRQPIPKA
(SEQ ID NO: 101)

TNRRPQDVKFPGGGQIVGG- YLLPRRGPRLGVIATRKTSERSQPRGRRQPIPKA
(SEQ ID NO: 102)

TNRRPQDVKFPGGGQIVGGGYLLPRRGPRLGV - - TRKTSERSQPRGRRQPIPKA
(SEQ ID NO: 103)

TNRRPQDVKFPGGGQIVGGGYLLPRRGPRLGV-ATRKTSERSQPRGRRQPIPKA
(SEQ ID NO: 104)

TNRRPQDVKFPGGGQIVGGGYLLPRRGPRLGVR - TRKTSERSQPRGRRQPIPKA
(SEQ ID NO: 105)

TNRRPQDVKFPGGGQIVGGGYLLPRRGPRLGVIATRKTSERSQPRGRRQPIPKA
(SEQ ID NO: 106)
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Each of the newly synthesized Core peptides was coated
onto neutravidin paramagnetic microparticles and probed
with the * Ac-DBA ¢11-9/c11-14 conjugate. As shown below
(table 4), peptide 1 (intact sequence between amino acids
15-68) provides high signal to noise (S/N) values when
reacted with the *Ac-DBA ¢11-9/c11-14 conjugate. NOTE:
the negative controls include microparticles that do NOT
contain either on the solid phase or in liquid phase any HCV
core epitope recognition molecules. These negative controls
produce low S/N (signal to noise) values. The positive control
(6C37 coated microparticles) contains HCV recombinant
protein (compromising amino acids 1-150 of the HCV core
protein) produces high S/N values due to its recognition by
the *Ac-DBA c11-9/c11-14 conjugate.

TABLE 4

10

54

two peptides (only aa’s 34 and 48 are deleted), peptide 5 was
chosen as the peptide of choice for HCV Combo develop-
ment. Thus, peptide 5, which successfully avoids detection by
the *Ac-DBA c11-9/c11-14 conjugate and is immunoreactive
for human specimens infected with HCV was considered as
the candidate peptide for HCV Combo.

Example 13
Monoclonal Antibodies

The HCV combo test utilizes three monoclonal antibodies
(C11-7,C11-14, and C11-9). Two of the monoclonal antibod-

Detection by *Ac-c¢11-9/¢11-14 Conjugate

Negative Positive

Controls Control
S/N Neut BSA 6C37 HCV Core Peptides
Summary uparts  uparts  uparts 1 2 3 4 5 6 7 8 9 10
Sample S/N S/N S/N S/N S/N SN SN SN S/N S/N S/N S/N S/N
Architect 1.0 1.1 184659 15176.8 1.6 0.5 100 1.1 24563 16952 2697.6 2666.0 10030.5
wash
buffer

Peptide 1 above represents the intact amino acid sequence
between amino acids 15-68 that has been previously used to
detect antibodies to the HCV core protein. Peptide 2 above
has a total of 5 amino acids deleted, 3 of these amino acids
(32, 33, and 34) representing part of the epitope recognition
site for the C 11-9 monoclonal antibody, and 2 of these amino
acids (47 and 48) representing the epitope recognition site for
the C 11-14 monoclonal antibody. The signal for Peptide 1 is
high since it is recognized by the HCV core conjugate, * Ac-
DBA ¢11-9/c11-14. The S/N values for peptides 4 and 6-10
have S/N values >3.0 and are not candidates for use in the
HCV combination assay since they are also recognized by the
core conjugate. The S/N values for Peptides 2, 3 and 5 are
very low, similar to the S/N values noted for the negative
control, and thus, are not recognized by the HCV core antigen
conjugate thereby making their design useful for the HCV
combo test.

TABLE §

Immunoreactivity of core peptides 2, 3 and 5 with Human
Specimens
Indirect Anti-Human Assay - S/N Summary
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Negative
Controls Positive
Neutra- Control
vidin BSA 6C37 HCV Core Peptides
uparts  uparts  uparts 1 2 3 4 5
Sample S/N S/N S/N SN SN SN SN SN
CAL 2.5 2.9 2053 244 95 214 152 131

Shown above in Table 5, peptides 2, 3 & 5 all show immu-
noreactivity with human specimens reactive for anti-HCV in
an Indirect Assay format. The S/N values for the human
samples containing antibodies to HCV were slightly higher
with both peptides 3 and 5 over that seen with peptide 2, but
since peptide 5 contains the most minimal deletion of these
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ies (C11-7, C11-14) have been previously described in the
Abbott US patent “Methods for the simultaneous detection of
HCV Antigens and HCV antibodies”. U.S. Pat. No. 6,727,092
by Shah et al., issued Apr. 27, 2004. However, the original
disclosure of these two monoclonal antibodies was cited in
U.S.Pat.No. 6,623,921 by Aoyagi etal., issued Sep. 23, 2003.
The third monoclonal antibody was disclosed in publications
(Morota et al., J. Virol. Meth 157:8 (2009) and is discussed in
Patent Application number 20120009196 by Muerhoft, et al.
(publication date 2012-01-12).

Example 14

Preparation of Microparticles

The HCV Combo assay uses one type of paramagnetic
microparticle capable of capturing biotin-labeled proteins
(streptavidin, neutravidin, and anti-biotin). Briefly, Dynal
M270 Carboxylic Acid raw particles are washed with 2
exchanges into MES-Chaps Butffer, pH 5.5 (25 mM 2-(N-
Morpholino)ethanesulfonic acid (MES), 0.1% 3[(3-Chola-
midopropyl)dimethylammonio]-1-propanesulfonate
(Chaps)). Particles are pre-activated with EDAC(N-Ethyl-N'-
(3-dimethylaminopropyl)carbodiimide hydrochloride) at
0.25 mg/ml for 30 minutes at 1% solids. Particles are washed
with 1 exchange into MES-Chaps Buffer, pH 5.5. Neutravi-
din/Streptavidin/anti-Biotin Ab stock solution is added to the
particles at 0.40 mg/mlL. for 60 minutes at 1% solids. Particles
are washed with 3 exchanges into PBS-Chaps Bufter, pH 7.2
(phosphate buffered saline (PBS), 0.1% Chaps). Final par-
ticle concentration is 1% solids in PBS-Chaps Buffer, pH 7.2.
These microparticles are subsequently diluted to 0.075% sol-
ids in microparticle diluent (20 mM MES, pH 6.6, 0.15 M
NaCl, 5 mM EDTA, 13.6% Sucrose, 0.1% Nipasept,
0.0005% Quinolone, and 5 mM DTT & 1.54 g/L. glutathione
and containing 24 mM SB3-14 (N-Tetradecyl-N,N-dimethyl-
3-ammonio-1-propanesulfonate).
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Example 15 Example 18
HCV Core Peptide Preparation of Acr-BSA-Core Peptide Conjugate

The synthetic peptides were manufactured by AnaSpec 5 Sixmilligrams (1.01 mL, 90 nmoles, 1.0 mol equivalent) of
(Fremont, Calif.). Purity level >95%. Acr-BSA in 0.1M PBS/0.1% CHAPS pH 6.3 (from Example

(SEQ ID NO: 101)
Biotin- TNRRPQDVKFPGGGQIVGGYLLPRRGPRLGVRTRKTSERSQPRGRRQPIPKA

2. Acridinylated labeled HCV core peptide 5 was used as a 1) was added to a polypropylene tube. To this solution was
conjugate for the assay and is represented as follows: added0.431 mL (4.31 mg, 22.5 umol, 250 mol equivalents) of

(SEQ ID NO: 101)
TNRRPQDVKFPGGGQIVGGYLLPRRGPRLGVRTRKTSERSQPRGRRQPIPKA

The acridinylation process for Core peptide 5 is described a fresh 10 mg/mlL. 1-Ethyl-3-[3-dimethylaminopropyl]carbo-
in Example 18. diimide hydrochloride (EDAC) solution in water and 0.259
20 mL (2.58 mg, 22.5 umol, 250 mol equivalent) of a fresh 10

mg/mL N-hydroxysuccinimide (NHS) solution in water. The
mixture was vortexed gently and then allowed to react stati-
NS4 Peptides (Amino Acids 1694-1735) cally at room temperature and dark for 10 min. To the acti-
vated Acr-BSA conjugate solution was added 4.4 mg (0.881

These synthetic peptides were manufactured by Ana Spec mL, 0.72 umol, 8 mol equivalent) of a fresh 5.0 mg/mL Core
(Fremont Calif.). Purity level >95%. peptide (AnaSpec, Fremont, Calif.) solution in 0.01 M PBS

1 1 pH 7.2. The solution was vortexed gently and allowed to react
The HCV combo test utilized the HCV NS4 peptide in two at room temperature in dark overnight. The conjugate was

Example 16

forms: ) o purified by SEC chromatography on a TosoHaas G3000S WxI
1. Biotinylated NS4 peptide was captured on streptavidin - column (Tosoh Bioscience LLC., King of Prussia, Pa.) using
coated microparticles as follows: 0.01 M PBS/0.1% CHAPS pH 6.3 to remove aggregates. The

(SEQ ID NO: 107)
Biotin-IIPDREVLYREFDEMEECSQHLPYIEQGMMLAEQFKQKALGL

2. Acridinylated labeled NS4 peptide was used as a conju- 3 fractions corresponding to the major conjugate peak were
gate for the assay and is represented as follows: pooled. The absorbance of the Acr-BSa-NS4 peptide conju-

(SEQ ID NO: 108)
Acridinium - IIPDREVLYREFDEMEECSQHLPYIEQGMMLAEQFKQKALGLC

The acridinylation process for the NS4 is described in gate pool was measured at 280 and 370 nm and used to
Example 17. determine a corrected 280 nm absorbance value. The conju-
gate was stored at —20° C. between uses.
Example 17 45 Examp]e 19
Preparation of Acr-BSA-NS4 Peptide Conjugate Preparation of Bioinn}?%te((il C11-7 Monoclonal
ibody

Thirteen milligrams (1.0 mL, 86.6 nmoles, 1.0 mol equiva-
- lent) ofa 13.1 mg/mL solution of C11-7 monoclonal antibod
lent) of Acr-BSA-Mal in 0.IM PBS/0.1% CHAPS/5 mM S0 (mAzb) in0.01 Mgé’BS pH 7.2 was added to an amber glass Via}i
EDTA pH 6.7 (from Example 2) was added to a polypropy- ** containing 0.916 mL of 0.01 M PBS pH 7.2 buffer. To this
lene tube. To this solution was added 0.100 mL (4.02 mg, solution was added 0.144 mL of 0.133M phosphate/0.376M
0.784 umol, 4.0 mol equivalent) of a fresh 41 mg/mlL. solution NaCl/7.5% CHAPS pH 8.0 to adjust the reaction pH to 7.4-
of C-terminal cysteine NS4 peptide (AnaSpec, Fremont, 7.5 and the mixture was stirred for 5 min without foaming. To
Calif)) in dimethylsulfoxide (DMSO, Sigma Aldrich, St the stirring C11-7 mAb solution was added 0.350 mg (0.100
Louis, Mo.). The reaction vial was capped, the solution vor- ss mlL, 433 nmoles, 5.0 mol equivalent) of a 5.71 mg/mL solu-
texed briefly without foaming and allowed to incubate at tion of Chromalink Biotin (CLB, SoluLink, San Diego,
room temperature in dark overnight. The crude conjugate was Calif.) in anhydrous dimethylformamide (DMF, Sigma Ald-
next treated for about 30 min with a 0.25M mercaptoethy- rich, St Louis, Mo.). The mixture was stirred for 30 min, then
lamine HC1 (MEA) aqueous solutiontoa final 1.14 mM MEA reacted statically at room temperature overnight in dark. The
reaction concentration to quench unreacted maleimide crude conjugate mixture was passes. The reaction mixture

roups. The comueate was immediatelv purified by SEC 6 Was desalted to remove unincorporated CLB biotin by pass-
groups. yug Y P Y ing thru a Zeba spin column (Pierce, Rockford, I11.) equili-
chromatography on a TosoHaas G3000SW column (Tosoh e with 0.01 M PBS/0.1% CHAPS pH 7.2, The absor-

Biooscience LLC., King of Prussig, Pa.) using O.QlM PBS/ bance of the eluted C11-7 mAb-CLB conjugate was
0.1% CHAPS pH 6.3. The fractions corresponding to the measured at 280 and 354 nm to estimate protein concentra-

Thirteen milligrams (2.0 mL, 0.196 umol, 1.0 mol equiva-

main conjugate peak were pooled. The absorbance of the tion and calculate incorporation of biotin per antibody mol-
conjugate pool was measured at 280 and 370 nm and used to 65 ecule. The calculated protein concentration was 4.03 mg/mL
determine a corrected 280 nm absorbance value. The conju- with an average number of 4.12 biotins per C11-7 mAb mol-

gate was stored at —20° C. between uses. ecule.
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Example 20
Preparation of the Dextran-BSA

1.068 mL of a 100 mg/mL solution of sodium periodate
(Sigma Chemical Co., St. Louis, Mo.) prepared in distilled
water was added to a solution of dextran that was prepared by
dissolving 117.48 mg of dextran (150,000 MW GPC Grade,
Pharmacosmos, Holbaek, Denmark) in 2.1 mL of distilled
water and incubated in a 23° C. waterbath in the dark, with
stirring for 120 minutes. At the end of the 120 minutes, 6.408
mL of a 55 mg/mL solution of BSA (Proliant Biologicals,
Boone, lowa) equilibrated in 150 mM HEPBS (Sigma
Chemical, St. Louis, Mo.) buffer, pH 8.9 was added to the
oxidized dextran solution and the reaction continued for an
additional 120 minutes at 23° C. in the dark. At the end of the
incubation 1.06 g of borane-dimethylamine complex (97%,
Sigma-Aldrich, St. Louis, Mo.) was added to the dextran-
BSA solution for 60 minutes at 23° C. in the dark followed by
addition of 1.34 mL of a 0.65 M Tris-HCI (Sigma Chemical
Co., St. Louis, Mo.)), pH 7.5 buffer for 16-20 hours at 23° C.
The resulting solution was purified using a HiPrep Sephacryl
S300 26/60 column (GE Healthcare, Uppsala, Sweden) that
was equilibrated in PBS at 2.6 ml./min. The crude dextran-
BSA was loaded onto the column and run at 2.6 mL/min.
while monitoring the absorbance at 280 nm. 2.6 mL fractions
were collected and the voided fractions were pooled. The
pooled fractions were then concentrated to less than 10 mL
using Amicon Ultra-15 centrifugal concentrators (50,000
MWCO, EMD Millipore Corporation, Billerica, Mass.). The
concentrated dextran-BSA was spiked with a solution of
sodium azide and CHAPS (Sigma Chemical Co., St. Louis,
Mo.) to a final concentration of 0.1% sodium azide and 0.5%
CHAPS. This solution was heat stressed in a 45° C. oven for
7 days and stored at 2-8° C. prior to additional HiPrep
Sephacryl S400 column purification. A HiPrep Sephacryl
S400 26/60 column (GE Healthcare, Uppsala, Sweden) was
equilibrated with PBS at a flow rate of 2.6 mL/min. and the
heat stressed dextran-BSA was loaded onto the column. Frac-
tions were pooled in order to eliminate high molecular weight
aggregate and low molecular weight degradation products.

The pooled fractions were concentrated to greater than 5
mg/mL using Amicon Ultra-15 centrifugal concentrators (as
above) and the solution stored at 2-8° C. until used to prepare
the conjugate.

Example 21

Preparation of the C11-9/C11-14 Dextran-BSA
Conjugate

6 mg of the purified, heat stressed dextran-BSA solution
(from above) was reacted with 1.62 mg of acridinium SPSP
(9-[1[14-[4-0x0-4-(2,3,4,5,6-pentafluorophenoxy)butyl|phe-
nyl]sulfonyl](3-sulfopropyl)amino]carbonyl]-10-(3-sulfo-
propyl) in a conjugation buffer containing sodium phosphate,
150 mM NaCl, 1 mM EDTA (Sigma Chemical Co., St. Louis,
Mo.), 0.2% CHAPS (Sigma Chemical Co., St. Louis, Mo.),
pH 7.4. The reaction was allowed to proceed overnight at
room temperature in the dark. At the end of the overnight
reaction, 2.7 mg of Sulfosuccinimidyl-4-(N-maleimidom-
ethyl)cyclohexane-1-carboxylate (sSMCC, ThermoFisher
Scientific, Rockford, I1l.) was added to the SPSP-dextran-
BSA solution and incubation continued for 60 minutes at
room temperature in the dark. The unreacted SPSP and
sSMCC were removed by gel filtration using a column equili-
brated with a buffer containing sodium phosphate, NaCl, 1
mM EDTA, 0.5% CHAPS, pH 6.0. The final solution was
concentrated to greater than 10 mg/ml. using Amicon Ultra-4
centrifugal concentrators (30,000 MWCO) and the absor-
bance at 280 nm and 370 nm was determined.

8.76 mg of a 2.5:1 (mg:mg) mixture of C11-9:C11-14
F(ab")2 fragments in a conjugation buffer containing sodium
phosphate, NaCl, 1 mM EDTA, pH 6.0 was equilibrated at
37° C. in a waterbath. 0.39 mL of a 120 mM solution of
cysteamine HCI (Sigma-Aldrich, St. Louis, Mo.) prepared in
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sodium phosphate buffer containing EDTA at pH 6.0 was
added to the temperature equilibrated antibody fragments and
incubated at 37° C. for 90 minutes. After reduction of the
fragments, excess cysteamine HCl was removed by gel filtra-
tion using a column equilibrated with a buffer containing
sodium phosphate, NaCl, 1 mM EDTA, 0.5% CHAPS, pH 6.0
and the solution was concentrated to greater than 8 mg/mL
using Amicon Ultra-4 centrifugal concentrators (10,000
MWCO). A final conjugation reaction containing 5 mg/ml of
the SPSP and sSMCC labeled dextran-BSA and 4 mg/mL of
the reduced fragments was incubated in the sodium phos-
phate, NaCl, 1 mM EDTA, 0.5% CHAPS, pH 6.0 buffer at
2-8° C. 16-24 in the dark.

After blocking any unreacted maleimide groups with
excess cysteamine HCI, the crude conjugation reaction was
purified using a HiPrep Sephacryl S400 column (GE Health-
care, Uppsala, Sweden) equilibrated in PBS with 0.1%
CHAPS, pH 6.3. Fractions were pooled from the main con-
jugate peak in order to eliminate high molecular weight mate-
rial and any unbound antibody fragments. The concentration
of the conjugate was expressed as the amount of antibody
fragments and was determined using the absorbance at 280
nm and 370 nm of the conjugate compared to the absorbances
of the SPSP and sSMCC labeled dextran-BSA.

Example 22
Assay Diluent Formulations

In order to enable detection of Core antigen in the HCV
Combo format, exposure of the Core capsid proteins is
required. This exposure requires the use of a detergent present
in either the outer ring bottle (bottle 1) or the middle ring
bottle (bottle 2), and this detergent can be of non-ionic clas-
sification and/or contain alkyl chain groups with amines.
(Aoyagi et al: GOIN 33/576, WO 00/07023, Feb. 10, 2000).

The detergents required to detect HCV core antigen have a
negative impact on the ability of antibodies to bind to the NS3
protein utilized in the HCV combo assay. This loss of anti-
NS3 signal is reproducible, and has been monitored during
the assay development process using an anti-NS3 “only”
sample that contains antibodies to NS3, but not to other HCV
proteins. The sample utilized in our studies is referred to as
Panel B, and is prepared by diluting a highly reactive sample
in normal human plasma that is negative for antibodies to
NS3. Panel B is diluted to contain a moderate reactivity, and
serves as a surrogate marker for the capacity of the immu-
noassay to detect antibodies to NS3 in patient samples. In
monitoring the anti-NS3 reactivity, the signal to noise (S/N)
ratio is utilized to denote relative reactivity, with high S/N’s
being desirable. Previous experience with anti-HCV assays
has shown that a viable antibody assay should provide an S/N
value of >20.

Example 23
Effect of Detergents on HCV Combo Assay

Using the Combo format described in Example 11 (and all
the capture reagents of the combo assay described herein), the
data in Table 6 shows the effect of varying hydrocarbon chain
length of zwitterionic detergent sulfobetaine (SB3) in the
detection of anti-NS3 (Panel B) and core antigen in the HCV
combo assay format. When no detergent is present in the
reaction, Panel B detection is high (S/N=39.6) but detection
of Core antigen is low (S/N=3.8). When a hydrocarbon chain
length of 8 (SB3-8) is used in the reaction, both Panel B and
Core antigen detection are low. As the hydrocarbon chain
length is increased, particularly to 12 or 14, Core antigen
reactivity improves. However, when the chain length is 16,
both Core antigen detection and Panel B reactivity decline
suggesting that the optimal hydrocarbon chain length to strike
a suitable balance between Panel B detection and Core anti-
gen detection appears to be 12 to 14.
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Effect of different zwitterionic detergents in the detection of anti-
NS3 and core antigen in the HCV combo assay format (S/N: Ratio of sample

rlu/negative plasma rlu).

control control control
control diluent - control diluent + SB3-  control diluent +  diluent +  diluent +
no detergents diluent + SB3-8 10 SB3-12 SB3-14 SB3-16
samples S/N S/N S/N S/N S/N S/N
Panel B 39.6 9.8 36.9 269 26.4 15.2
core antigen 3.8 1.5 4.2 72.1 94.9 62.0
STS 1:10

Table 7 shows the use of various detergents and their effect ;5 Panel B and Core antigen (C7BzO). The best detection is seen

on both Panel B detection and Core antigen detection. The
control diluent with no detergent shows good detection of
Panel B (S/N=63.9) but virtually no detection of Core antigen
(S/N=2.2). Other detergents show moderate detection of both

with detergent SB3-14 where detection of both Panel B and
Core antigen is the highest at an S/N of 71.7 and 81.9, respec-
tively.

TABLE 7

control
diluent +
SB3-
14
S/N

control
diluent -
no
detergent
S/IN

samples S/N

control
diluent +
CHAPS

control
diluent +
NDSB201
sulfobetaine
S/N

control
diluent +
NDSB256
sulfobetaine
S/N

control
diluent +
ASB-
16
S/N

control
diluent +
Empigen
BB
S/N

control
diluent +
TSP16
S/N

control
diluent +
C7BzO
S/N

Panel B:
anti-NS3
core
antigen
ST51:10

63.9 71.7 46.8

2.2 81.9 5.1

56.4 325 583 35.2 46.2 26.8

56.2 40.4 10.3 43.6 1.9 1.8
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Summary of detergents used in study: The detergents SB3-
14, CHAPS, C7BzO (3-(4-Heptyl)phenyl-3-hydroxypropyl)
dimethylammoniopropanesulfonate), Empigen BB (EMPI-
GEN® BB, Sigma-Aldrich), and ASB-16
(Amidosulfobetaine-16) are classified as zwitterionic surfac-
tants; they possess a neutral charge resulting from the pres-
ence of equal numbers of positive and negative charged
chemical groups within the molecule. This group of deter-
gents possesses the ability to solubilize membrane proteins
(Sigmaalrich.com). TSP-16 is classified as a non-ionic sur-
factant, which contains an uncharged hydrophilic headgroup.
The sulfobetaines, NDSB256 (Dimethylbenzylammonium
propane sulfonate; N-phenyl-methyl-N,N-dimethylammo-
nium-propane-sulfonate), and NDSB201 (3-(1-Pyridino)-1-
propane Sulfonate), are classified as non-detergent sulfobe-
taines which are zwitterionic compounds that can reduce
aggregation and aid in refolding of proteins. They are not
considered detergents because they cannot aggregate to form
micelles.

Shown in Table 8 is a titration of detergent SB3-14 from 0
to 100 mM in the microparticle diluent (bottle 2, middle ring).
The concentration of SB3-14 detergent for optimal detection
ot’both Panel B and Core antigen appears to be between 25-75
mM, with acceptable Panel B (S/N>20) and core Ag
(S/N>20) sensitivity.

TABLE 8

control
diluent -
no
detergent

samples S/N

control
diluent +
0.1 mM
SB3-14

S/N

control control control control control control

diluent +

100 mM

SB3-14
S/N

diluent +

75 mM

SB3-14
S/N

diluent +
50 mM
SB3-14

S/N

diluent +

25 mM

SB3-14
S/N

diluent +
10 mM
SB3-14

S/N

diluent +
1 mM
SB3-14
S/N

Panel B: anti-NS3
core antigen ST5 1:10

28.5
4.1

324

4.5

33.9
44

33.2
8.1

27.2
35.8

251
38.3

222
43.7

8.8
56.8
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Example 24 Core antigen detection is placed in the outer ring (bottle 1) or,
Assay Performance—Placement of Detergent alternatively, placed in the middle ring (bottle 2). Perfor-
Table 9 shows the HCV Combo assay performance on mance remains roughly the same with the total number of
select seroconversion panels where the detergent used for bleeds detected being 19/23.
TABLE 9

HCV Combo Assay Stability when SB3-14 is in the outer ring
bottle (bottle 1) or the middle ring bottle (bottle 2)

HCV
HCV combo
Antibody/Antigen blend
Combination CoF -
Anti-HCV Assay (HCV Detergent
Antibody Combo) - in
RNA Data by Detergent in Middle
Copies/ 6C37 Outer Ring ring
Bleed Days ml RIBA Assay (bottle 1) (bottle 2)
Panel Sample Date from0 PCR (Vendor) 3.0 S/CO S/CO S/CO
PHV- 1 6-Jan- 0 + 40,000 — 0.23 0.6 0.8
912 96
Genotype 2 10- 4 + >500,000 — 0.16 3.4 17.6
2b/3 Jan-
96
3 13- 7 + 40,000 core 7.91 15.7 18.7
Jan-
96
PHV- 1 31- 0 - BLD — 0.32 0.8 0.6
919 Dec-
99
2 7-Jan- 7 - BLD — 0.48 0.7 0.8
00
Genotype 30 12- 12 - BLD — 0.26 0.7 0.5
la Jan-
00
4 25 25 + 200,000 — 0.46 2.5 3.3
Jan-
00
5 28 28 + 20,000 core/NS3 2.76 12.2 13.9
Jan-
00
6  1-Feb- 32 + 100,000 core/NS3 13.99 8.8 9.7
00
7  4-Feb- 35 + 100,000 core/NS3 13.90 5.7 6.0
00
BCP 1 13- 0 + 246,000 — 0.12 1.6 2.3
6214 Jan-
96
2 15 2 + 181,000 — 0.12 3.2 7.1
Jan-
96
Genotype 3 21- 8 + 241,000 — 0.09 3.9 4.7
la Jan-
96
4 23- 10 + 186,000 — 0.11 3.1 2.3
Jan-
96
5 29 16 + 290,000 — 0.10 2.1 4.0
Jan-
96
6 31- 18 + 177,000 — 0.08 2.2 1.8
Jan-
96
7  5-Feb- 23 + 312,000 — 0.27 3.0 3.5
96
8  7-Feb- 25 + 408,000 — 0.56 6.5 7.6
96
9 12- 30 + 290,000 NS3 3.51 3.1 4.6
Feb-
96
10 14- 32 + 632,000 NS3 4.44 3.5 4.6
Feb-
96
11 2-Mar- 49 + 228,000 NS3/NS4 13.07 1.8 2.7
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TABLE 9-continued
HCV Combo Assay Stability when SB3-14 is in the outer ring
bottle (bottle 1) or the middle ring bottle (bottle 2)
HCV
HCV combo
Antibody/Antigen blend
Combination CoF -
Anti-HCV Assay (HCV Detergent
Antibody Combo) - in
RNA Data by Detergent in Middle
Copies/ 6C37 Outer Ring ring
Bleed Days ml RIBA Assay (bottle 1) (bottle 2)
Panel Sample Date from0 PCR (Vendor) 3.0 S/CO S/CO S/CO
12 6-Mar- 53 + 228,000 NS3/NS4 13.21 2.5 3.9
96
13 9-Mar- 56 + 193,000 NS3/NS4 13.00 4.1 4.7
96
§/CO: 10 NC used for cutoff caleulation
$/CO >/=1.0 is considered reactive
20
Example 25 Example 26
Assay Stability of SB3-14 in Different Reagent Performance of the HCV Combination Assay on
Bottle Seroconversion Panels
25

As mentioned above, the detergent(s) necessary for Core
antigen detection can be located either in the outer ring bottle
(bottle 1) or in the middle ring bottle (bottle 2) with equivalent
performance. However, stability testing over a 62 day period

showed an approximate 67% drop in retention of rlu’s for an 30

NS3 specimen (Panel B) when the detergent was kept in the
outer ring bottle vs. no apparent loss in rlu retention when the
detergent was moved into the middle ring bottle (Table 10).
Table 10: The Assay Stability of SB3-14 in different
reagent bottle. RLU of NS3 panel over time when reagent

A total of 9 seroconversion panels, PHV-907, PHV-909,
PHV-912, PHV-913, PHV-914, PHV-919 (commercially
available from SeraCare) and BCP 6214, BCP 6229 and BCP
9044 (commercially available from ZeptoMetrix) were tested
by an anti-HCV only assay (Abbott ARCHITECT LN6C37)
and the HCV Combo Assay (described above). The results are
expressed in terms of S/CO (sample/cutoff) where an S/CO of
1.0 or greater is considered reactive. As shown in Table 11, the
HCV Combo assay detects evidence of infection in these

stored at 2 to 8 degree C. 35 panels earlier than that detected by the Antibody only assay

(6C37). Shown below (Table 12) is the average window

TABLE 10 period reduction in days for seroconversion panels that were

RNA positive on the 1* bleed of the series. The HCV Combo

SB3-14 in Outer Ring bottle _SB3-14 in Middle Ring bottle assay showed detection, on average, approximately 18.4 days
. i . i 40 earlier than the antibody only assay and roughly equivalent to

RLU 7 retention RLU 7 retention that detected by RNA. The single seroconversion panel

Day 1 157668 157894 shown above that became RNA positive during the course of

Day 3 144312 91.5% 158378 100.3% collection (PHV-919) shows detection by the HCV Combo

Day 8 132705 84.2% 157401 99.7% assay at the same time as RNA and 3 days ahead of detection

Day 15 103128 65.4% 162609 102.9% 45 by the antibody only assay

Day 35 84415 53.5% 163996 103.8% : .

Day 62 51064 32.4% 161422 102.2% These data demonstrate the value of the HCV antigen/
antibody Combo test in detection of exposure to HCV earlier
than antibody only tests.

TABLE 11
Anti-HCV HCV
Antibody Antibody/Antigen
Data by Combination
RNA 6C37 Assay (HCV
Days Copies/ml Assay Combo)
Panel Sample Bleed Date from0 PCR (Vendor) RIBA 3.0 S/CO S/CO
PHV- 1 6-Apr-96 0 +  >500,000 — 0.07 14.0
907
2 10-Apr-96 4 +  >500,000 — 0.06 24.8
Genotype 3 13-Apr96 7 +  >500,000 — 0.06 143
1b
4 19-Apr-96 13 +  >500,000 core 0.46 74
5 24-Apr96 18 +  >500,000 core 2.37 3.1
6 27-Apr96 21 +  >500,000 core/NS3 2.55 41
7 17-Sep-96 164 + 40,000 core, 12.56 233
NS3,

NS4
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TABLE 11-continued
Anti-HCV HCV
Antibody Antibody/Antigen
Data by Combination
RNA 6C37 Assay (HCV
Days Copies/ml Assay Combo)
Panel Sample Bleed Date from0 PCR (Vendor) RIBA 3.0 S/CO S/CO
PHV- 1 18-Jan-96 0 + 10,000 — 0.12 8.6
909
Genotype 3 2 15-Feb-96 28 + 40,000 core 1.37 33
3 17-Feb-96 30 + 20,000 core 1.13 2.7
PHV- 1 6-Jan-96 0 + 40,000 — 0.23 0.6
912
Genotype 2 10-Jan-96 4 + >500,000 — 0.16 34
2b/3
3 13-Jan-96 7 + 40,000 core 791 15.7
PHV- 1 27-Feb-97 0 + >500,000 — 0.07 13.7
913
2 1-Mar-97 2 + >500,000 — 0.23 15.0
Genotype 3 6-Mar-97 7 + >500,000 core 2.50 10.9
2b
4 8-Mar-97 9 + >500,000 core 1.12 6.1
PHV- 1 9-Apr-97 0 + >500,000 — 0.05 7.6
914
2 14-Apr-97 5 + >500,000 — 0.05 11.3
Genotype 3 18-Apr-97 9 + >500,000 — 0.06 7.8
2b
4 21-Apr-97 12 + >500,000 — 0.10 7.7
5 25-Apr-97 16 + >500,000 core 0.75 4.6
6  28-Apr-97 19 + >500,000 core 2.24 6.3
7 3-May-97 24 + >500,000 core 3.82 34
8  9-May-97 30 + >500,000 core/NS3 5.02 7.5
9  12-May-97 33 + >500,000 core/NS3 7.84 13.7
PHV- 1 31-Dec-99 0 - BLD — 0.32 0.8
919
2 7-Jan-00 7 - BLD — 0.48 0.7
Genotype 3 12-Jan-00 12 - BLD — 0.26 0.7
la
4 25-Jan-00 25 + 200,000 — 0.46 2.5
5 28-Jan-00 28 + 20,000 core/NS3 2.76 12.2
6  1-Feb-00 32 + 100,000 core/NS3 13.99 8.8
7 4-Feb-00 35 + 100,000 core/NS3 13.90 5.7
BCP 1 13-Jan-96 0 + 246,000 — 0.12 1.6
6214
2 15-Jan-96 2 + 181,000 — 0.12 3.2
Genotype 3 21-Jan-96 8 + 241,000 — 0.09 3.9
la
4 23-Jan-96 10 + 186,000 — 0.11 3.1
5 29-Jan-96 16 + 290,000 — 0.10 2.1
6  31-Jan-96 18 + 177,000 — 0.08 2.2
7  5-Feb-96 23 + 312,000 — 0.27 3.0
8  7-Feb-96 25 + 408,000 — 0.56 6.5
9  12-Feb-96 30 + 290,000 NS3 3.51 3.1
10 14-Feb-96 32 + 632,000 NS3 4.44 35
11 2-Mar-96 49 + 228,000 NS3/NS4 13.07 1.8
12 6-Mar-96 53 + 228,000 NS3/NS4 13.21 2.5
13 9-Mar-96 56 + 193,000 NS3/NS4 13.00 4.1
BCP 1 14-Nov-96 0 + >5,000,000 — 0.35 31.8
6229
2 17-Nov-96 3 + >5,000,000 — 0.36 30.2
Genotype 3 21-Nov-96 7 + >5,000,000 — 0.18 23.8
la
4 24-Nov-96 10 + >5,000,000 — 0.42 38.3
5 1-Dec-96 17 + >5,000,000 — 1.22 20.9
6  4-Dec-96 20 + >5,000,000 — 1.56 275
7 8-Dec-96 24 + >5,000,000 NS3 2.65 173
8  12-Dec-96 28 + >5,000,000 NS3 7.02 15.7
BCP 1 14-Apr-97 0 + — 0.07 26.0
9044
2 18-Apr-97 4 + — 0.03 21.9
Genotype 3 1-May-97 17 + — 0.07 30.9
la
4 5-May-97 21 + — 0.62 33.4
5 9-May-97 25 + NS3 3.00 29.9
6  13-May-97 29 + NS3 5.58 24.9

BLD: Below limit of Detection
§/CO: 10 NC used for cutoff caleulation
§/CO >/=1.0 is considered reactive

66
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Example 27

Table 12 Window Period Reduction by HCV Combo
Assay. Time (days) to detection of HCV Ag or Ab in HCV
seroconversion panels with HCV RNA detected in the 1%
bleed.

TABLE 12
RNA- HCV
First Day to Detection of: Combo Combo-

Anti- HCV  Differ- Ab

HCV  Combo ential Differential
Panel Genotype RNA  Assay  Assay  (Days) (Days)
PHV-907 1b 0 18 0 0 18
PHV-909 3 0 28 0 0 28
PHV-912 2b/3 0 7 4 4 3
PHV-913 2b 0 7 0 0 7
PHV-914 2b 0 19 0 0 19
BCP 6214 la 0 30 0 0 30
BCP 6229 la 0 17 0 0 17
BCP 9044 la 0 25 0 0 25

Mean window period reduction 0.5 18.4

Average window period reduction by HCV Combo: 18.4 days

Example 28

Table 13 shows that the highest number of seroconversion
bleeds detected by any format is by the Capture-on-the-Fly
HCV Combo Assay format with a total number of 17 bleeds
detected (out of a potential 21 bleeds). The 6C37 antibody
only assay detected 11 bleeds while the Murex HCV Combo
(MiDAS Report, Health Protection Agency-Centre for Infec-
tions, Report PER06007, February, 2007.) detected 9 bleeds.
Table 14 shows the S/CO information on both seroconversion
panels shown in table 13. Further, in Table 14, the S/CO
values are shown for Panel B (anti-NS3 only sample). The
Capture-on-the-fly format is more robust, S/CO of 6.19 vs.
that of 6C37 at S/CO of3-4 indicating that the Capture-on-the
Fly format for HCV Combo is the most suitable assay format
for detection of HCV seroconversion panels.

TABLE 13

Table 13: Sensitivity comparison of different
assay formats for 2 key seroconversion panels

HCV Combo in
6C37 Anti- Murex HCV Capture-on-
HCV Ounly Combo the-Fly
Assay Assay Format
BCP6212 8 2 9
BCP6213 3 7 8
Total Bleeds 11 9 17

Detected

Number of reactive bleeds from each seroconversion panel (10 NC used as cutoff)

TABLE 14

S/CO information

Anti-HCV ~ HCV combo HCV combo

6C37 Murex CotF format
RIBA Data S/CO S/CO S/CO*
Panel B NS3 3~4 6.19
(anti-NS3)
BCP6212-1 — 0.07 0.795 1.18
BCP6212-2 — 1.49 0.407 2.36

w

15

20

25

35

40

45

50

55

60
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TABLE 14-continued

S/CO information

Anti-HCV ~ HCV combo HCV combo

6C37 Murex CotF format

RIBA Data S/CO S/CO S/CO*
BCP6212-3 — 2.12 0.417 2.24
BCP6212-4 NS3 6.48 0.499 2.69
BCP6212-5 NS3 7.97 0.489 6.96
BCP6212-6 NS3 8.13 0.529 5.18
BCP6212-7 NS3 8.17 0.509 4.95
BCP6212-8 NS3 11.80 1.071 18.5
BCP6212-9 NS3 12.23 1.245 19.5
BCP6213-1 — 0.09 0.348 0.22
BCP6213-2 — 0.09 0.371 0.22
BCP6213-3 — 0.11 0.470 0.20
BCP6213-4 — 0.09 0.532 0.30
BCP6213-5 — 0.08 0.969 1.27
BCP6213-6 — 0.09 1.110 2.11
BCP6213-7 — 0.09 2.233 3.52
BCP6213-8 — 0.08 5.609 4.69
BCP6213-9 — 0.14 2.608 5.05
BCP6213-10 — 1.47 4.489 10.30
BCP6213-11 Core/NS3 10.48 9.192 12.27
BCP6213-12 Core/NS3 10.30 6.860 6.13
S/CO*: 10 NC used for cutoff calculation

Example 29

Seroconversion Sensitivity of 9INB49H and NS3h

The NS3 recombinant antigens INB49H (Acr-BSA-
9NB49H and INB49H-Cbt) and NS3h (NS3h-Cbt and Actr-
BSA-NS3h) were examined in the HCV Ag/Ab Combo for-
mat for their ability to detect antibodies among individual
serum samples from a seroconversion panel from an HCV
infected individual. The results are expressed in terms of
S/CO (sample/cutoff) where samples with S/CO 1.0 are con-
sidered to be reactive and samples with S/CO<1.0 are con-
sidered to be non-reactive. The assay using NS3h resulted in
greater seroconversion sensitivity, i.e. most reactive bleeds
detected with the highest S/CO values, as compared to the
assay using INB49H and the Murex HCV Ag/Ab Combo.

TABLE 15

Murex HCV HCV

ARCHI- HCV Ag/Ab  Ag/Ab
TECT Ag/Ab  Combo  Combo
Panel Bleed Anti-HCV ~ Combo (9NB49H) (NS3h)
Member  Date S/CO S/CO S/CO S/CO
6228-1 20 Nov. 1996 0.03 0.58 nd 0.49
6228-2 22 Nov. 1996 0.03 0.42 0.19 0.23
6228-3 27 Nov. 1996 0.04 1.03 0.82 1.06
6228-4 29 Nov. 1996 0.03 0.58 0.31 0.35
6228-5 4 Dec. 1996 0.04 0.35 0.13 0.18
6228-6 6 Dec. 1996 0.03 0.30 0.08 0.11
6228-7 11 Dec. 1996 0.09 0.49 0.34 0.41
6228-8 14 Dec. 1996 0.10 0.61 0.42 0.67
6228-9 18 Dec. 1996 1.37 0.56 nd 3.04
6228-10 21 Dec. 1996 4.52 1.09 0.29 15.39
6228-11 26 Dec. 1996 6.62 1.67 0.39 17.01
6228-12 28 Dec. 1996 7.12 1.53 0.30 17.12

nd: not determined
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SEQUENCE LISTING

<160> NUMBER OF SEQ ID NOS: 125

<210> SEQ ID NO 1

<211> LENGTH: 798

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic

polynucleotide

<400> SEQUENCE: 1

getgttgact ttatcceggt tgaaaatctce gagactacta tgegttetece ggttttecact

gacaactctt ctecegeeggt tgttcegcag tcetttecagg ttgctcacct geatgeteeg

actggttctyg gtaaatctac taaagtteca getgettacg ctgetcaggg ttacaaagtt

ctggttctga accecgtetgt tgetgetact ctgggttteg gegectacat gtctaaaget

cacggtatcg acccgaacat tcgtactggt gtacgtacta tcactactgg ttctccgate

acttactcta cttacggtaa attcctgget gacggtggtt getetggtgg tgcttacgat

atcatcatct gcgacgaatg ccactctact gacgetactt ctatcetggg tatcggtace

gttctggace aggctgaaac tgcaggtget cgtcetggttg ttetggetac tgetacteeg

cegggttetyg ttactgttee geacccgaac atcgaagaag ttgetetgte gactactggt

gaaatccegt tctacggtaa agctatccceg ctcegaggtta tcaaaggtgyg tegtcacctg

attttectgee actctaaaaa aaaatgcgac gaactggetg ctaagettgt tgetcetgggt

atcaacgctyg ttgcttacta cegtggtetyg gacgtttetg ttatcecgac ttetggtgac

gttgttgttyg tggccactga cgctctgatyg actggttaca ctggtgactt cgactetgtt

atcgattgca acacttge

<210> SEQ ID NO 2

<211> LENGTH: 266

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic

polypeptide

<400> SEQUENCE: 2

Ala
1

Pro

Gln

Gly

Gly

Ser

Val Asp Phe Ile Pro Val Glu Asn Leu Glu Thr Thr Met Arg Ser
5 10 15

Val Phe Thr Asp Asn Ser Ser Pro Pro Val Val Pro Gln Ser Phe
20 25 30

Val Ala His Leu His Ala Pro Thr Gly Ser Gly Lys Ser Thr Lys
35 40 45

Pro Ala Ala Tyr Ala Ala Gln Gly Tyr Lys Val Leu Val Leu Asn
50 55 60

Ser Val Ala Ala Thr Leu Gly Phe Gly Ala Tyr Met Ser Lys Ala
70 75 80

Gly Ile Asp Pro Asn Ile Arg Thr Gly Val Arg Thr Ile Thr Thr
85 90 95

Ser Pro Ile Thr Tyr Ser Thr Tyr Gly Lys Phe Leu Ala Asp Gly
100 105 110

Cys Ser Gly Gly Ala Tyr Asp Ile Ile Ile Cys Asp Glu Cys His
115 120 125

Thr Asp Ala Thr Ser Ile Leu Gly Ile Gly Thr Val Leu Asp Gln
130 135 140

60

120

180

240

300

360

420

480

540

600

660

720

780

798
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-continued
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Ala Glu Thr
145

Pro Gly Ser

Ser Thr Thr

Val Ile Lys

195

Cys Asp Glu
210

Ala Tyr Tyr
225

Val Val Val

Phe Asp Ser

<210> SEQ I
<211> LENGT.
<212> TYPE:

Ala Gly Ala Arg Leu
150

Val Thr Val Pro His

165

Gly Glu Ile Pro Phe

180

Gly Gly Arg His Leu

200

Leu Ala Ala Lys Leu

215

Arg Gly Leu Asp Val
230

Val Ala Thr Asp Ala

245

Val Ile Asp Cys Asn

260

D NO 3
H: 798
DNA

Val Val Leu
155

Pro Asn Ile
170

Tyr Gly Lys
185

Ile Phe Cys

Val Ala Leu

Ser Val Ile

235

Leu Met Thr
250

Thr Cys
265

<213> ORGANISM: Artificial Sequence

<220> FEATU

<223> OTHER INFORMATION: Description of Artificial Sequence:

polyn

RE:

ucleotide

<400> SEQUENCE: 3

getgttgact

gacaactcett

actggttetg

ctggttetga

cacggtatcg

acttactcta

atcatcatct

gttctggace

cegggttetyg

gaaatccegt

attttetgee

atcaacgetg

gttgttgttyg

atcgattgca

ttatcceggt

ctcegeeggt

gtaaatctac

accegtetgt

acccgaacat

cttacggtaa

gcgacgaatg

aggctgaaac

ttactgttce

tctacggtaa

actctaaaaa

ttgcttacta

tggccactga

acacttge

<210> SEQ ID NO 4
<211> LENGTH: 266

<212> TYPE:

PRT

tgaaaatctc

tgttcecgeag

taaagttcca

tgctgcetact

tcgtactggt

attcctgget

ccactctact

tgcaggtgcet

gcacccgaac

agctatceeg

aaaatgcgac

cegtggtetyg

cgctetgatg

gagactacta

tctttecagy

getgettacy

ctgggttteg

gtacgtacta

gacggtggta

gacgctactt

cgtetggttyg

atcgaagaag

ctcgaggtta

gaactggcetyg

gacgtttety

actggttaca

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION: Description of Artificial Sequence:

polyp

eptide

<400> SEQUENCE: 4

Ala Thr Ala
Glu Glu Val
Ala Ile Pro

190

His Ser Lys

205

Thr Pro
160

Ala Leu
175

Leu Glu

Lys Lys

Gly Ile Asn Ala Val

220

Pro Thr Ser

Gly Tyr Thr

tgcgttctee
ttgctcacct
ctgctcaggy
gegectacat
tcactactgyg
gctetggtgg
ctatcctggy
ttctggetac
ttgetetgte
tcaaaggtygyg
ctaagettgt
ttatcccgac

ctggtgactt

Gly Asp
240

Gly Asp
255

Synthetic
ggttttcact 60
gcatgctceg 120
ttacaaagtt 180
gtctaaagct 240
ttctecgate 300
tgcttacgat 360
tatcggtacc 420
tgctactecy 480
gactactggt 540
tcgtcaccty 600
tgctctgggt 660
ttectggtgac 720
cgactctgtt 780

798

Synthetic

Ala Val Asp Phe Ile Pro Val Glu Asn Leu Glu Thr Thr Met Arg Ser

1

5

10

15

Pro Val Phe Thr Asp Asn Ser Ser Pro Pro Val Val Pro Gln Ser Phe

20

25

30
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Gln Val Ala
Val Pro Ala
50

Pro Ser Val

His Gly Ile

Gly Ser Pro

Gly Ser Ser

115

Ser Thr Asp
130

Ala Glu Thr
145

Pro Gly Ser

Ser Thr Thr

Val Ile Lys

195

Cys Asp Glu
210

Ala Tyr Tyr
225

Val Val Val

Phe Asp Ser

<210> SEQ I
<211> LENGT.
<212> TYPE:

His Leu His Ala Pro

40

Ala Tyr Ala Ala Gln

55

Ala Ala Thr Leu Gly

70

Asp Pro Asn Ile Arg

85

Ile Thr Tyr Ser Thr

100

Gly Gly Ala Tyr Asp

120

Ala Thr Ser Ile Leu

135

Ala Gly Ala Arg Leu
150

Val Thr Val Pro His

165

Gly Glu Ile Pro Phe

180

Gly Gly Arg His Leu

200

Leu Ala Ala Lys Leu

215

Arg Gly Leu Asp Val
230

Val Ala Thr Asp Ala

245

Val Ile Asp Cys Asn

260

D NO 5
H: 798
DNA

Thr Gly Ser

Gly Tyr Lys

Phe Gly Ala

75

Thr Gly Val
90

Tyr Gly Lys
105

Ile Ile Ile

Gly Ile Gly

Val Val Leu

155

Pro Asn Ile
170

Tyr Gly Lys
185

Ile Phe Cys

Val Ala Leu

Ser Val Ile

235

Leu Met Thr
250

Thr Cys
265

<213> ORGANISM: Artificial Sequence

<220> FEATU

<223> OTHER INFORMATION: Description of Artificial Sequence:

polyn

RE:

ucleotide

<400> SEQUENCE: 5

getgttgact

gacaactcett

actggttetg

ctggttetga

cacggtatcg

acttactcta

atcatcatca

gttctggace

cegggttetyg

gaaatccegt

attttetgee

ttatcceggt

ctcegeeggt

gtaaatctac

accegtetgt

acccgaacat

cttacggtaa

gcgacgaatg

aggctgaaac

ttactgttce

tctacggtaa

actctaaaaa

tgaaaatctc

tgttcecgeag

taaagttcca

tgctgcetact

tcgtactggt

attcctgget

ccactctact

tgcaggtgcet

gcacccgaac

agctatceeg

aaaatgcgac

gagactacta

tctttecagy

getgettacy

ctgggttteg

gtacgtacta

gacggtggtt

gacgctactt

cgtetggttyg

atcgaagaag

ctcgaggtta

gaactggcetyg

Gly Lys Ser
45

Val Leu Val
60

Tyr Met Ser

Arg Thr Ile

Phe Leu Ala
110

Cys Asp Glu
125

Thr Val Leu
140

Ala Thr Ala

Glu Glu Val

Ala Ile Pro
190

His Ser Lys
205

Gly Ile Asn
220

Pro Thr Ser

Gly Tyr Thr

tgcgttctee

ttgctcacct

ctgctcaggy

gegectacat
tcactactgyg
gctetggtgg
ctatcctggy
ttctggetac
ttgetetgte
tcaaaggtygyg

ctaagettgt

Thr Lys

Leu Asn

Lys Ala

80

Thr Thr
95

Asp Gly

Cys His

Asp Gln

Thr Pro
160

Ala Leu
175

Leu Glu

Lys Lys

Ala Val

Gly Asp

240

Gly Asp
255

Synthetic
ggttttcact 60
gcatgctceg 120
ttacaaagtt 180
gtctaaagct 240
ttctecgate 300
tgcttacgat 360
tatcggtacc 420
tgctactecy 480
gactactggt 540
tcgtcaccty 600
tgctctgggt 660
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-continued
atcaacgctg ttgcttacta ccgtggtetg gacgtttetyg ttatcccgac ttcetggtgac 720
gttgttgttyg tggccactga cgctctgatg actggttaca ctggtgactt cgactctgtt 780
atcgattgca acacttgce 798

<210> SEQ ID NO 6

<211> LENGTH: 266

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic
polypeptide

<400> SEQUENCE: 6

Ala Val Asp Phe Ile Pro Val Glu Asn Leu Glu Thr Thr Met Arg Ser
1 5 10 15

Pro Val Phe Thr Asp Asn Ser Ser Pro Pro Val Val Pro Gln Ser Phe
20 25 30

Gln Val Ala His Leu His Ala Pro Thr Gly Ser Gly Lys Ser Thr Lys

Val Pro Ala Ala Tyr Ala Ala Gln Gly Tyr Lys Val Leu Val Leu Asn
50 55 60

Pro Ser Val Ala Ala Thr Leu Gly Phe Gly Ala Tyr Met Ser Lys Ala
65 70 75 80

His Gly Ile Asp Pro Asn Ile Arg Thr Gly Val Arg Thr Ile Thr Thr
85 90 95

Gly Ser Pro Ile Thr Tyr Ser Thr Tyr Gly Lys Phe Leu Ala Asp Gly
100 105 110

Gly Cys Ser Gly Gly Ala Tyr Asp Ile Ile Ile Ser Asp Glu Cys His
115 120 125

Ser Thr Asp Ala Thr Ser Ile Leu Gly Ile Gly Thr Val Leu Asp Gln
130 135 140

Ala Glu Thr Ala Gly Ala Arg Leu Val Val Leu Ala Thr Ala Thr Pro
145 150 155 160

Pro Gly Ser Val Thr Val Pro His Pro Asn Ile Glu Glu Val Ala Leu
165 170 175

Ser Thr Thr Gly Glu Ile Pro Phe Tyr Gly Lys Ala Ile Pro Leu Glu
180 185 190

Val Ile Lys Gly Gly Arg His Leu Ile Phe Cys His Ser Lys Lys Lys
195 200 205

Cys Asp Glu Leu Ala Ala Lys Leu Val Ala Leu Gly Ile Asn Ala Val
210 215 220

Ala Tyr Tyr Arg Gly Leu Asp Val Ser Val Ile Pro Thr Ser Gly Asp
225 230 235 240

Val Val Val Val Ala Thr Asp Ala Leu Met Thr Gly Tyr Thr Gly Asp
245 250 255

Phe Asp Ser Val Ile Asp Cys Asn Thr Cys
260 265

<210> SEQ ID NO 7

<211> LENGTH: 798

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic
polynucleotide

<400> SEQUENCE: 7
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getgttgact
gacaactcett
actggttetg
ctggttetga
cacggtatcg
acttactcta
atcatcatct
gttctggace
cegggttetyg
gaaatccegt
attttetgee
atcaacgetg
gttgttgttyg
atcgattgca
<210> SEQ I

<211> LENGT.
<212> TYPE:

ttatcceggt
ctcegeeggt
gtaaatctac
accegtetgt
acccgaacat
cttacggtaa
gcgacgaaag
aggctgaaac
ttactgttce
tctacggtaa
actctaaaaa
ttgcttacta
tggccactga
acacttge

D NO 8

H: 266
PRT

tgaaaatctc

tgttcecgeag

taaagttcca

tgctgcetact

tcgtactggt

attcctgget

ccactctact

tgcaggtgcet

gcacccgaac

agctatceeg

aaaatgcgac

cegtggtetyg

cgctetgatg

gagactacta tgcgttctee

tctttecagyg ttgctcacct

getgettacyg ctgctcaggg

ctgggttteg gegectacat

gtacgtacta tcactactgg

gacggtggtt gCtCtggtgg

gacgctactt ctatcctggg

cgtetggttyg ttetggetac

atcgaagaag ttgctctgte

ctcgaggtta tcaaaggtgyg

gaactggetyg ctaagettgt

gacgtttetyg ttatcccgac

actggttaca ctggtgactt

<213> ORGANISM: Artificial Sequence

<220> FEATU

RE:

<223> OTHER INFORMATION: Description of

polyp

eptide

<400> SEQUENCE: 8

Ala Val Asp
1

Pro Val Phe

Gln Val Ala
35

Val Pro Ala
50

Pro Ser Val

His Gly Ile

Gly Ser Pro

Gly Cys Ser
115

Ser Thr Asp
130

Ala Glu Thr
145

Pro Gly Ser

Ser Thr Thr

Val Ile Lys

195

Cys Asp Glu

Phe Ile Pro Val Glu

5

Thr Asp Asn Ser Ser

20

His Leu His Ala Pro

40

Ala Tyr Ala Ala Gln

55

Ala Ala Thr Leu Gly

70

Asp Pro Asn Ile Arg

85

Ile Thr Tyr Ser Thr

100

Gly Gly Ala Tyr Asp

120

Ala Thr Ser Ile Leu

135

Ala Gly Ala Arg Leu
150

Val Thr Val Pro His

165

Gly Glu Ile Pro Phe

180

Gly Gly Arg His Leu

200

Leu Ala Ala Lys Leu

Asn

Pro

25

Thr

Gly

Phe

Thr

Tyr

105

Ile

Gly

Val

Pro

Tyr
185

Ile

Val

Leu

10

Pro

Gly

Tyr

Gly

Gly

90

Gly

Ile

Ile

Val

Asn
170
Gly

Phe

Ala

Artificial Sequ

Glu Thr Thr Met
Val Val Pro Gln
30

Ser Gly Lys Ser
45

Lys Val Leu Val
60

Ala Tyr Met Ser
75

Val Arg Thr Ile
Lys Phe Leu Ala
110

Ile Cys Asp Glu
125

Gly Thr Val Leu
140

Leu Ala Thr Ala
155

Ile Glu Glu Val
Lys Ala Ile Pro
190

Cys His Ser Lys
205

Leu Gly Ile Asn

ggttttecact
gecatgcteeg
ttacaaagtt
gtctaaagcet
ttctecegate
tgcttacgat
tatcggtacce
tgctacteeyg
gactactggt
tcgtcaccty
tgctctgggt
ttctggtgac

cgactetgtt

60

120

180

240

300

360

420

480

540

600

660

720

780

798

ence: Synthetic

Arg Ser
15

Ser Phe

Thr Lys

Leu Asn

Lys Ala

80

Thr Thr
95

Asp Gly

Ser His

Asp Gln

Thr Pro
160

Ala Leu
175
Leu Glu

Lys Lys

Ala Val



79

US 9,194,873 B2

-continued

80

210

Ala Tyr Tyr Arg Gly Leu Asp Val Ser

225

215

230

235

220

Val Ile Pro Thr Ser Gly Asp

240

Val Val Val Val Ala Thr Asp Ala Leu Met Thr Gly Tyr Thr Gly Asp

245

250

Phe Asp Ser Val Ile Asp Cys Asn Thr Cys

<210> SEQ I
<211> LENGT.
<212> TYPE:

260

D NO 9
H: 798
DNA

265

<213> ORGANISM: Artificial Sequence

<220> FEATU

<223> OTHER INFORMATION: Description of Artificial Sequence:

polyn
<400> SEQUE:
gctgttgact
gacaactctt
actggttctg
ctggttcetga
cacggtateg
acttactcta
atcatcatct
gttetggace
cegggttetyg
gaaatccegt
attttcagcce
atcaacgctg
gttgttgttg
atcgattgea
<210> SEQ I

<211> LENGT.
<212> TYPE:

RE:

ucleotide

NCE: 9

ttatcceggt

ctcegeeggt

gtaaatctac

accegtetgt

acccgaacat

cttacggtaa

gcgacgaatg

aggctgaaac

ttactgttce

tctacggtaa

actctaaaaa

ttgcttacta

tggccactga

acacttge

D NO 10

H: 266
PRT

tgaaaatctc

tgttcecgeag

taaagttcca

tgctgcetact

tcgtactggt

attcctgget

ccactctact

tgcaggtgcet

gcacccgaac

agctatceeg

aaaatgcgac

cegtggtetyg

cgctetgatg

gagactacta

tctttecagy

getgettacy

ctgggttteg

gtacgtacta

gacggtggtt

gacgctactt

cgtetggttyg

atcgaagaag

ctcgaggtta

gaactggcetyg

gacgtttety

actggttaca

<213> ORGANISM: Artificial Sequence

<220> FEATU

<223> OTHER INFORMATION: Description of

polyp
<400> SEQUE

Ala Val Asp
1

Pro Val Phe
Gln Val Ala
35

Val Pro Ala
50

Pro Ser Val

His Gly Ile

RE:
eptide

NCE: 10

Phe Ile Pro Val Glu

5

Thr Asp Asn Ser Ser

20

His Leu His Ala Pro

40

Ala Tyr Ala Ala Gln

55

Ala Ala Thr Leu Gly

70

Asp Pro Asn Ile Arg

85

Asn Leu Glu
10

Pro Pro Val
25

Thr Gly Ser

Gly Tyr Lys

Phe Gly Ala
75

Thr Gly Val
90

tgcgttctee

ttgctcacct

ctgctcaggy

gegectacat

tcactactgyg

gCtCtggtgg

ctatcctggy

ttctggetac

ttgctetgte

tcaaaggtygyg

ctaagettgt

ttatcccgac

ctggtgactt

Artificial Sequence:

Thr Thr Met

Val Pro Gln
30

Gly Lys Ser
45

Val Leu Val
60

Tyr Met Ser

Arg Thr Ile

255

Synthetic
ggttttcact 60
gcatgctceg 120
ttacaaagtt 180
gtctaaagct 240
ttctecgate 300
tgcttacgat 360
tatcggtacc 420
tgctactecy 480
gactactggt 540
tcgtcaccty 600
tgctctgggt 660
ttectggtgac 720
cgactctgtt 780

798

Synthetic

Arg Ser
15

Ser Phe
Thr Lys
Leu Asn
Lys Ala

80

Thr Thr
95
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Gly Ser Pro
Gly Cys Ser
115

Ser Thr Asp
130

Ala Glu Thr
145

Pro Gly Ser

Ser Thr Thr

Val Ile Lys

195

Cys Asp Glu
210

Ala Tyr Tyr
225

Val Val Val

Phe Asp Ser

<210> SEQ I
<211> LENGT.
<212> TYPE:

Ile Thr Tyr Ser Thr

100

Gly Gly Ala Tyr Asp

120

Ala Thr Ser Ile Leu

135

Ala Gly Ala Arg Leu
150

Val Thr Val Pro His

165

Gly Glu Ile Pro Phe

180

Gly Gly Arg His Leu

200

Leu Ala Ala Lys Leu

215

Arg Gly Leu Asp Val
230

Val Ala Thr Asp Ala

245

Val Ile Asp Cys Asn

260

D NO 11
H: 798
DNA

Tyr

105

Ile

Gly

Val

Pro

Tyr

185

Ile

Val

Ser

Leu

Thr
265

<213> ORGANISM: Artificial Sequence

<220> FEATU

<223> OTHER INFORMATION: Description of Artificial Sequence:

polyn
<400> SEQUE:
gctgttgact
gacaactctt
actggttctg
ctggttcetga
cacggtateg
acttactcta
atcatcatct
gttetggace
cegggttetyg
gaaatccegt
attttctgec
atcaacgctg
gttgttgttg
atcgattgea
<210> SEQ I

<211> LENGT.
<212> TYPE:

RE:

ucleotide

NCE: 11

ttatcceggt

ctcegeeggt

gtaaatctac

accegtetgt

acccgaacat

cttacggtaa

gcgacgaatg

aggctgaaac

ttactgttce

tctacggtaa

actctaaaaa

ttgcttacta

tggccactga

acacttge

D NO 12

H: 266
PRT

tgaaaatctc

tgttcecgeag

taaagttcca

tgctgcetact

tcgtactggt

attcctgget

ccactctact

tgcaggtgcet

gcacccgaac

agctatceeg

aaaaagcgac

cegtggtetyg

cgctetgatg

Gly

Ile

Ile

Val

Asn

170

Gly

Phe

Ala

Val

Met

250

Cys

Lys

Ile

Gly

Leu

155

Ile

Lys

Ser

Leu

Ile

235

Thr

gagactacta

tctttecagy

getgettacy

ctgggttteg

gtacgtacta

gacggtggtt

gacgctactt

cgtetggttyg

atcgaagaag

ctcgaggtta

gaactggcetyg

gacgtttety

actggttaca

<213> ORGANISM: Artificial Sequence

<220> FEATU

<223> OTHER INFORMATION: Description of Artificial Sequence:

RE:

Phe Leu Ala
110

Cys Asp Glu
125

Thr Val Leu
140

Ala Thr Ala

Glu Glu Val

Ala Ile Pro

190

His Ser Lys
205

Gly Ile Asn
220

Pro Thr Ser

Gly Tyr Thr

tgcgttctee
ttgctcacct
ctgctcaggy
gegectacat
tcactactgyg
getetggtgg
ctatcctggy
ttctggetac
ttgetetgte
tcaaaggtygyg
ctaagettgt
ttatcccgac

ctggtgactt

Asp Gly

Cys His

Asp Gln

Thr Pro
160

Ala Leu
175

Leu Glu

Lys Lys

Ala Val

Gly Asp

240

Gly Asp
255

Synthetic
ggttttcact 60
gcatgctceg 120
ttacaaagtt 180
gtctaaagct 240
ttctecgate 300
tgcttacgat 360
tatcggtacc 420
tgctactecy 480
gactactggt 540
tcgtcaccty 600
tgctctgggt 660
ttectggtgac 720
cgactctgtt 780

798

Synthetic
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polypeptide

<400> SEQUENCE: 12

Ala
1

Pro

Gln

Gly

Gly

Ser

Ala

145

Pro

Ser

Ser

Ala
225

Phe

<210>
<211>
<212>
<213>
<220>
<223>

Val Asp Phe Ile Pro Val Glu

Val

Val

Pro

50

Ser

Gly

Ser

Cys

Thr

130

Glu

Gly

Thr

Ile

Asp

210

Tyr

Val

Asp

Phe

Ala

35

Ala

Val

Ile

Pro

Ser

115

Asp

Thr

Ser

Thr

Lys

195

Glu

Tyr

Val

Ser

5

Thr Asp Asn Ser Ser

20

His Leu His Ala Pro

40

Ala Tyr Ala Ala Gln

55

Ala Ala Thr Leu Gly

70

Asp Pro Asn Ile Arg

85

Ile Thr Tyr Ser Thr

100

Gly Gly Ala Tyr Asp

120

Ala Thr Ser Ile Leu

135

Ala Gly Ala Arg Leu
150

Val Thr Val Pro His

165

Gly Glu Ile Pro Phe

180

Gly Gly Arg His Leu

200

Leu Ala Ala Lys Leu

215

Arg Gly Leu Asp Val
230

Val Ala Thr Asp Ala

245

Val Ile Asp Cys Asn

260

SEQ ID NO 13
LENGTH: 798
TYPE: DNA

ORGANISM: Artificial Sequence
FEATURE:
OTHER INFORMATION: Description of Artificial Sequence:

polynucleotide

<400> SEQUENCE: 13

getgttgact

gacaactcett

actggttetg

ctggttetga

cacggtatcg

acttactcta

atcatcatca

ttatcceggt

ctcegeeggt

gtaaatctac

accegtetgt

acccgaacat

cttacggtaa

gcgacgaaag

tgaaaatctc

tgttcecgeag

taaagttcca

tgctgcetact

tcgtactggt

attcctgget

ccactctact

Asn

Pro

25

Thr

Gly

Phe

Thr

Tyr

105

Ile

Gly

Val

Pro

Tyr

185

Ile

Val

Ser

Leu

Thr
265

Leu

10

Pro

Gly

Tyr

Gly

Gly

90

Gly

Ile

Ile

Val

Asn

170

Gly

Phe

Ala

Val

Met

250

Cys

Glu

Val

Ser

Lys

Ala

75

Val

Lys

Ile

Gly

Leu

155

Ile

Lys

Cys

Leu

Ile

235

Thr

gagactacta

tctttecagy

getgettacy

ctgggttteg

gtacgtacta

gacggtggta

gacgctactt

Thr Thr Met
Val Pro Gln
30

Gly Lys Ser
45

Val Leu Val
60

Tyr Met Ser

Arg Thr Ile

Phe Leu Ala
110

Cys Asp Glu
125

Thr Val Leu
140

Ala Thr Ala

Glu Glu Val

Ala Ile Pro
190

His Ser Lys
205

Gly Ile Asn
220

Pro Thr Ser

Gly Tyr Thr

tgcgttctee
ttgctcacct
ctgctcaggy
gegectacat
tcactactgyg

gCtCtggtgg

ctatcctggy

Arg Ser
15

Ser Phe

Thr Lys

Leu Asn

Lys Ala
80

Thr Thr
95

Asp Gly

Cys His

Asp Gln

Thr Pro
160

Ala Leu
175

Leu Glu

Lys Lys

Ala Val

Gly Asp
240

Gly Asp
255

ggttttecact
gecatgcteeg
ttacaaagtt
gtctaaagcet
ttctecegate
tgcttacgat

tatcggtacce

Synthetic

60

120

180

240

300

360

420
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gttctggace
cegggttetyg
gaaatccegt
attttetgee
atcaacgetg
gttgttgttyg
atcgattgca
<210> SEQ I

<211> LENGT.
<212> TYPE:

aggctgaaac
ttactgttce
tctacggtaa
actctaaaaa
ttgcttacta
tggccactga
acacttge

D NO 14

H: 266
PRT

tgcaggtgcet

gcacccgaac

agctatceeg

aaaatgcgac

cegtggtetyg

cgctetgatg

cgtetggttyg ttetggetac

atcgaagaag ttgctctgte

ctcgaggtta tcaaaggtgyg

gaactggetyg ctaagettgt

gacgtttetyg ttatcccgac

actggttaca ctggtgactt

<213> ORGANISM: Artificial Sequence

<220> FEATU

RE:

<223> OTHER INFORMATION: Description of Artificial Sequ

polyp

eptide

<400> SEQUENCE: 14

Ala Val Asp
1

Pro Val Phe
Gln Val Ala
35

Val Pro Ala
50

Pro Ser Val

His Gly Ile

Gly Ser Pro

Gly Ser Ser
115

Ser Thr Asp
130

Ala Glu Thr
145

Pro Gly Ser

Ser Thr Thr

Val Ile Lys
195

Cys Asp Glu
210

Ala Tyr Tyr
225
Val Val Val

Phe Asp Ser

<210> SEQ I

Phe Ile Pro Val Glu

5

Thr Asp Asn Ser Ser

20

His Leu His Ala Pro

40

Ala Tyr Ala Ala Gln

55

Ala Ala Thr Leu Gly

70

Asp Pro Asn Ile Arg

85

Ile Thr Tyr Ser Thr

100

Gly Gly Ala Tyr Asp

120

Ala Thr Ser Ile Leu

135

Ala Gly Ala Arg Leu
150

Val Thr Val Pro His

165

Gly Glu Ile Pro Phe

180

Gly Gly Arg His Leu

200

Leu Ala Ala Lys Leu

215

Arg Gly Leu Asp Val
230

Val Ala Thr Asp Ala

245

Val Ile Asp Cys Asn

260

D NO 15

Asn Leu Glu Thr Thr Met
10

Pro Pro Val Val Pro Gln
25 30

Thr Gly Ser Gly Lys Ser
45

Gly Tyr Lys Val Leu Val
60

Phe Gly Ala Tyr Met Ser
75

Thr Gly Val Arg Thr Ile
90

Tyr Gly Lys Phe Leu Ala
105 110

Ile Ile Ile Ser Asp Glu
125

Gly Ile Gly Thr Val Leu
140

Val Val Leu Ala Thr Ala
155

Pro Asn Ile Glu Glu Val
170

Tyr Gly Lys Ala Ile Pro
185 190

Ile Phe Cys His Ser Lys
205

Val Ala Leu Gly Ile Asn
220

Ser Val Ile Pro Thr Ser
235

Leu Met Thr Gly Tyr Thr
250

Thr Cys
265

tgctacteeyg

gactactggt

tcgtcaccty

tgctctgggt

ttctggtgac

cgactetgtt

480

540

600

660

720

780

798

ence: Synthetic

Arg Ser
15

Ser Phe

Thr Lys

Leu Asn

Lys Ala
80

Thr Thr
95

Asp Gly

Ser His

Asp Gln

Thr Pro
160

Ala Leu
175

Leu Glu

Lys Lys

Ala Val

Gly Asp
240

Gly Asp
255
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<211> LENGT.
<212> TYPE:

H: 798
DNA

<213> ORGANISM: Artificial Sequence

<220> FEATU

<223> OTHER INFORMATION: Description of Artificial Sequence:

polyn
<400> SEQUE:
gctgttgact
gacaactctt
actggttctg
ctggttcetga
cacggtateg
acttactcta
atcatcatct
gttetggace
cegggttetyg
gaaatccegt
attttcagcce
atcaacgctg
gttgttgttg
atcgattgea
<210> SEQ I

<211> LENGT.
<212> TYPE:

RE:

ucleotide

NCE: 15

ttatcceggt

ctcegeeggt

gtaaatctac

accegtetgt

acccgaacat

cttacggtaa

gcgacgaatg

aggctgaaac

ttactgttce

tctacggtaa

actctaaaaa

ttgcttacta

tggccactga

acacttge

D NO 16

H: 266
PRT

tgaaaatctc

tgttcecgeag

taaagttcca

tgctgcetact

tcgtactggt

attcctgget

ccactctact

tgcaggtgcet

gcacccgaac

agctatceeg

aaaaagcgac

cegtggtetyg

cgctetgatg

gagactacta

tctttecagy

getgettacy

ctgggttteg

gtacgtacta

gacggtggtt

gacgctactt

cgtetggttyg

atcgaagaag

ctcgaggtta

gaactggcetyg

gacgtttety

actggttaca

<213> ORGANISM: Artificial Sequence

<220> FEATU

<223> OTHER INFORMATION: Description of

polyp
<400> SEQUE

Ala Val Asp
1

Pro Val Phe

Gln Val Ala
35

Val Pro Ala
50

Pro Ser Val

His Gly Ile

Gly Ser Pro

Gly Cys Ser

115

Ser Thr Asp
130

Ala Glu Thr
145

Pro Gly Ser

RE:
eptide

NCE: 16

Phe Ile Pro Val Glu

5

Thr Asp Asn Ser Ser

20

His Leu His Ala Pro

40

Ala Tyr Ala Ala Gln

55

Ala Ala Thr Leu Gly

70

Asp Pro Asn Ile Arg

85

Ile Thr Tyr Ser Thr

100

Gly Gly Ala Tyr Asp

120

Ala Thr Ser Ile Leu

135

Ala Gly Ala Arg Leu
150

Val Thr Val Pro His

Asn Leu Glu
10

Pro Pro Val
25

Thr Gly Ser

Gly Tyr Lys

Phe Gly Ala
75

Thr Gly Val
90

Tyr Gly Lys
105

Ile Ile Ile

Gly Ile Gly

Val Val Leu

155

Pro Asn Ile

tgcgttctee

ttgctcacct

ctgctcaggy

gegectacat

tcactactgyg

gCtCtggtgg

ctatcctggy

ttctggetac

ttgctetgte

tcaaaggtygyg

ctaagettgt

ttatcccgac

ctggtgactt

Artificial Sequence:

Thr Thr Met

Val Pro Gln
30

Gly Lys Ser
45

Val Leu Val
60

Tyr Met Ser

Arg Thr Ile

Phe Leu Ala
110

Cys Asp Glu
125

Thr Val Leu
140

Ala Thr Ala

Glu Glu Val

Synthetic
ggttttcact 60
gcatgctceg 120
ttacaaagtt 180
gtctaaagct 240
ttctecgate 300
tgcttacgat 360
tatcggtacc 420
tgctactecy 480
gactactggt 540
tcgtcaccty 600
tgctctgggt 660
ttectggtgac 720
cgactctgtt 780

798

Synthetic

Arg Ser
15
Ser Phe
Thr Lys
Leu Asn
Lys Ala
80
Thr Thr
95
Asp Gly
Cys His
Asp Gln
Thr Pro
160
Ala Leu
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90

Ser Thr Thr
Val Ile Lys
195

Ser Asp Glu
210

Ala Tyr Tyr
225

Val Val Val

Phe Asp Ser

Gly

180

Gly

Leu

Arg

Val

Val
260

165

Glu

Gly

Ala

Gly

Ala

245

Ile

<210> SEQ ID NO 17

<211> LENGT.
<212> TYPE:

H:
DNA

798

Ile Pro Phe
Arg His Leu
200

Ala Lys Leu
215

Leu Asp Val
230

Thr Asp Ala

Asp Cys Asn

Tyr

185

Ile

Val

Ser

Leu

Thr
265

<213> ORGANISM: Artificial Sequence

<220> FEATU

<223> OTHER INFORMATION: Description of Artificial Sequence:

RE:

polynucleotide

<400> SEQUENCE:

getgttgact

gacaactcett

actggttetg

ctggttetga

cacggtatcg

acttactcta

atcatcatca

gttctggace

cegggttetyg

gaaatccegt

attttcagee

atcaacgetg

gttgttgttyg

atcgattgca

17

ttatcceggt tgaaaatctce

ctcegecggt tgttecgeag

gtaaatctac taaagttcca

accegtetgt tgetgetact

acccgaacat tcgtactggt

cttacggtaa attcctgget

gegacgaaag ccactctact

aggctgaaac tgcaggtgcet

ttactgttce gcacccgaac

tctacggtaa agctatcceg

actctaaaaa aaaaagcgac

ttgcttacta ccgtggtetg

tggccactga cgctctgatg

acacttge

<210> SEQ ID NO 18
H: 266

<211> LENGT.
<212> TYPE:

PRT

gagactacta

tctttecagy

getgettacy

ctgggttteg

gtacgtacta

gacggtggta

gacgctactt

cgtetggttyg

atcgaagaag

ctcgaggtta

gaactggcetyg

gacgtttety

actggttaca

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION: Description of Artificial Sequence:

polypeptide

<400> SEQUE:

NCE :

18

170

Gly

Phe

Ala

Val

Met

250

Cys

Lys Ala

Ser His

Leu Gly

220

Ile Pro
235

Thr Gly

Ile

Ser

205

Ile

Thr

Tyr

Pro

190

Lys

Asn

Ser

Thr

tgcgttctee
ttgctcacct
ctgctcaggy
gegectacat
tcactactgyg
gctetggtgg
ctatcctggy
ttctggetac
ttgetetgte
tcaaaggtygyg
ctaagettgt
ttatcccgac

ctggtgactt

175

Leu Glu

Lys Lys

Ala Val

Gly Asp

240

Gly Asp
255

Synthetic
ggttttcact 60
gcatgctceg 120
ttacaaagtt 180
gtctaaagct 240
ttctecgate 300
tgcttacgat 360
tatcggtacc 420
tgctactecy 480
gactactggt 540
tcgtcaccty 600
tgctctgggt 660
ttectggtgac 720
cgactctgtt 780

798

Synthetic

Ala Val Asp Phe Ile Pro Val Glu Asn Leu Glu Thr Thr Met Arg Ser

1

5

10

15

Pro Val Phe Thr Asp Asn Ser Ser Pro Pro Val Val Pro Gln Ser Phe

20

25

30

Gln Val Ala His Leu His Ala Pro Thr Gly Ser Gly Lys Ser Thr Lys

35

40

45
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Val Pro Ala
50

Pro Ser Val

His Gly Ile

Gly Ser Pro

Gly Ser Ser

115

Ser Thr Asp
130

Ala Glu Thr
145

Pro Gly Ser

Ser Thr Thr

Val Ile Lys

195

Ser Asp Glu
210

Ala Tyr Tyr
225

Val Val Val

Phe Asp Ser

<210> SEQ I
<211> LENGT.
<212> TYPE:

Ala Tyr Ala Ala Gln

55

Ala Ala Thr Leu Gly

70

Asp Pro Asn Ile Arg

85

Ile Thr Tyr Ser Thr

100

Gly Gly Ala Tyr Asp

120

Ala Thr Ser Ile Leu

135

Ala Gly Ala Arg Leu
150

Val Thr Val Pro His

165

Gly Glu Ile Pro Phe

180

Gly Gly Arg His Leu

200

Leu Ala Ala Lys Leu

215

Arg Gly Leu Asp Val
230

Val Ala Thr Asp Ala

245

Val Ile Asp Cys Asn

260

D NO 19
H: 1401
DNA

Gly Tyr Lys
Phe Gly Ala
75

Thr Gly Val
90

Tyr Gly Lys
105

Ile Ile Ile

Gly Ile Gly

Val Val Leu

155

Pro Asn Ile
170

Tyr Gly Lys
185

Ile Phe Ser

Val Ala Leu

Ser Val Ile

235

Leu Met Thr
250

Thr Cys
265

<213> ORGANISM: Artificial Sequence

<220> FEATU

<223> OTHER INFORMATION: Description of Artificial Sequence:

polyn

RE:

ucleotide

<400> SEQUENCE: 19

getgttgact

gacaactcett

actggttetg

ctggttetga

cacggtatcg

acttactcta

atcatcatct

gttctggace

cegggttetyg

gaaatccegt

attttetgee

atcaacgetg

gttgttgttyg

ttatcceggt

ctcegeeggt

gtaaatctac

accegtetgt

acccgaacat

cttacggtaa

gcgacgaatg

aggctgaaac

ttactgttce

tctacggtaa

actctaaaaa

ttgcttacta

tggccactga

tgaaaatctc

tgttcecgeag

taaagttcca

tgctgcetact

tcgtactggt

attcctgget

ccactctact

tgcaggtgcet

gcacccgaac

agctatceeg

aaaatgcgac

cegtggtetyg

cgctetgatg

gagactacta

tctttecagy

getgettacy

ctgggttteg

gtacgtacta

gacggtggtt

gacgctactt

cgtetggttyg

atcgaagaag

ctcgaggtta

gaactggcetyg

gacgtttety

actggttaca

Val Leu Val
60

Tyr Met Ser

Arg Thr Ile

Phe Leu Ala
110

Ser Asp Glu
125

Thr Val Leu
140

Ala Thr Ala

Glu Glu Val

Ala Ile Pro
190

His Ser Lys
205

Gly Ile Asn
220

Pro Thr Ser

Gly Tyr Thr

tgcgttctee

ttgctcacct

ctgctcaggy

gegectacat
tcactactgyg

gCtCtggtgg

ctatcctggy
ttctggetac
ttgetetgte
tcaaaggtygyg
ctaagettgt
ttatcccgac

ctggtgactt

Leu Asn
Lys Ala
80

Thr Thr
95

Asp Gly

Ser His

Asp Gln

Thr Pro
160

Ala Leu
175

Leu Glu

Lys Lys

Ala Val

Gly Asp

240

Gly Asp
255

Synthetic
ggttttcact 60
gcatgctceg 120
ttacaaagtt 180
gtctaaagct 240
ttctecgate 300
tgcttacgat 360
tatcggtacc 420
tgctactecy 480
gactactggt 540
tcgtcaccty 600
tgctctgggt 660
ttectggtgac 720
cgactctgtt 780
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atcgattgca
atcgaaacga
ggtcgeggea
ttcgataget
ceggetgaaa
caagaccacc
tttetgtece
actgtgtgeg
atccgtcetga

cagaacgaaa

gacctggaag

<210> SEQ I
<211> LENGT.
<212> TYPE:

acacttgegt
tcaccetgec
aaccgggtat
ctgttetgtyg
ctactgtacg
tggaattttg
agactaaaca
ccegtgegea
aaccgaccct
tcacgetgac
tggtgactte
D NO 20

H: 467
PRT

tactcagacc
gcaggatgca
ttaccgttte
tgagtgttat
cctgegtgea
ggaaggtgte
gtctggtgaa
ggcgecgeca
gcacggtecyg
gcacceggte

C

gtagatttta gcctggacce

gtttceegta cccagegteg

gtggCgCng gcgagcgtcc

gacgcgggtt gcgcgtggta

tacatgaata cgccgggtet

tttactggce tgacccatat

aacctgcegt acctggtgge

ccgagetggyg accaaatgtyg

acgccactge tgtaccgect

actaaataca ttatgacttg

<213> ORGANISM: Artificial Sequence

<220> FEATU

RE:

<223> OTHER INFORMATION: Description of

polyp

eptide

<400> SEQUENCE: 20

Ala Val Asp
1

Pro Val Phe
Gln Val Ala
35

Val Pro Ala
50

Pro Ser Val

His Gly Ile

Gly Ser Pro

Gly Cys Ser
115

Ser Thr Asp
130

Ala Glu Thr
145

Pro Gly Ser

Ser Thr Thr

Val Ile Lys

195

Cys Asp Glu
210

Ala Tyr Tyr
225

Val Val Val

Phe Ile Pro Val Glu

5

Thr Asp Asn Ser Ser

20

His Leu His Ala Pro

40

Ala Tyr Ala Ala Gln

55

Ala Ala Thr Leu Gly

70

Asp Pro Asn Ile Arg

85

Ile Thr Tyr Ser Thr

100

Gly Gly Ala Tyr Asp

120

Ala Thr Ser Ile Leu

135

Ala Gly Ala Arg Leu
150

Val Thr Val Pro His

165

Gly Glu Ile Pro Phe

180

Gly Gly Arg His Leu

200

Leu Ala Ala Lys Leu

215

Arg Gly Leu Asp Val
230

Val Ala Thr Asp Ala

Asn

Pro

25

Thr

Gly

Phe

Thr

Tyr

105

Ile

Gly

Val

Pro

Tyr

185

Ile

Val

Ser

Leu

Leu

10

Pro

Gly

Tyr

Gly

Gly

Gly

Ile

Ile

Val

Asn

170

Gly

Phe

Ala

Val

Met

Artificial Sequ

Glu Thr Thr Met
Val Val Pro Gln
30

Ser Gly Lys Ser
45

Lys Val Leu Val
60

Ala Tyr Met Ser
75

Val Arg Thr Ile
Lys Phe Leu Ala
110

Ile Cys Asp Glu
125

Gly Thr Val Leu
140

Leu Ala Thr Ala
155

Ile Glu Glu Val
Lys Ala Ile Pro
190

Cys His Ser Lys
205

Leu Gly Ile Asn
220

Ile Pro Thr Ser
235

Thr Gly Tyr Thr

gactttcact

tggcegtace

atccggtatg

cgaactgact

gCngtgtgt

cgacgcacac

gtatcaagcce

gaagtgccetg

gggtgcagtg

catgagcgca

840

900

960

1020

1080

1140

1200

1260

1320

1380

1401

ence: Synthetic

Arg Ser
15

Ser Phe

Thr Lys

Leu Asn

Lys Ala
80

Thr Thr
95

Asp Gly

Cys His

Asp Gln

Thr Pro

160

Ala Leu
175

Leu Glu

Lys Lys

Ala Val

Gly Asp

240

Gly Asp
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Phe Asp Ser
Phe Ser Leu
275

Asp Ala Val
290

Pro Gly Ile
305

Phe Asp Ser

Tyr Glu Leu

Asn Thr Pro

355

Gly Val Phe
370

Thr Lys Gln
385

Thr Val Cys

Trp Lys Cys

Leu Leu Tyr

435

Pro Val Thr
450

Val Thr Ser
465

<210> SEQ I
<211> LENGT.
<212> TYPE:

245

Val Ile Asp Cys Asn

260

Asp Pro Thr Phe Thr

280

Ser Arg Thr Gln Arg

295

Tyr Arg Phe Val Ala
310

Ser Val Leu Cys Glu

325

Thr Pro Ala Glu Thr

340

Gly Leu Pro Val Cys

360

Thr Gly Leu Thr His

375

Ser Gly Glu Asn Leu
390

Ala Arg Ala Gln Ala

405

Leu Ile Arg Leu Lys

420

Arg Leu Gly Ala Val

440

Lys Tyr Ile Met Thr

D NO 21
H: 495
DNA

455

250

Thr Cys Val
265

Ile Glu Thr

Arg Gly Arg

Pro Gly Glu

315

Cys Tyr Asp
330

Thr Val Arg
345

Gln Asp His

Ile Asp Ala

Pro Tyr Leu

395

Pro Pro Pro
410

Pro Thr Leu
425

Gln Asn Glu

Cys Met Ser

<213> ORGANISM: Artificial Sequence

<220> FEATU

<223> OTHER INFORMATION: Description of Artificial Sequence:

polyn

RE:

ucleotide

<400> SEQUENCE: 21

getgttgact

gacaactcett

actggttetg

ctggttetga

cacggtatcg

acttactcta

atcatcatct

gttctggace

cegggttetyg

<210> SEQ I
<211> LENGT.
<212> TYPE:

ttatcceggt

ctcegeeggt

gtaaatctac

accegtetgt

acccgaacat

cttacggtaa

gcgacgaatg

aggctgaaac

ttact

D NO 22

H: 165
PRT

tgaaaatctc

tgttcecgeag

taaagttcca

tgctgcetact

tcgtactggt

attcctgget

ccactctact

tgcaggtgcet

gagactacta

tctttecagy

getgettacy

ctgggttteg

gtacgtacta

gacggtggtt

gacgctactt

cgtetggttyg

<213> ORGANISM: Artificial Sequence

<220> FEATU

RE:

Thr Gln Thr
270

Ile Thr Leu
285

Thr Gly Arg
300

Arg Pro Ser

Ala Gly Cys

Leu Arg Ala

350

Leu Glu Phe
365

His Phe Leu
380

Val Ala Tyr

Ser Trp Asp

His Gly Pro

430

Ile Thr Leu
445

Ala Asp Leu
460

tgcgttctee
ttgctcacct
ctgctcaggy
gegectacat
tcactactgyg
getetggtgg
ctatcctggy

ttctggetac

255

Val Asp

Pro Gln

Gly Lys

Gly Met

320

Ala Trp
335

Tyr Met

Trp Glu

Ser Gln

Gln Ala

400
Gln Met
415
Thr Pro

Thr His

Glu Val

Synthetic
ggttttcact 60
gcatgctceg 120
ttacaaagtt 180
gtctaaagct 240
ttctecgate 300
tgcttacgat 360
tatcggtacc 420
tgctactecy 480

495
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<223> OTHER INFORMATION:

polyp

eptide

<400> SEQUENCE: 22

Ala Val Asp
1

Pro Val Phe

Gln Val Ala

Val Pro Ala

50

Pro Ser Val

His Gly Ile

Gly Ser Pro

Gly Cys Ser

115

Ser Thr Asp
130

Ala Glu Thr
145

Pro Gly Ser

<210> SEQ I
<211> LENGT.
<212> TYPE:

Phe Ile Pro Val Glu

5

Thr Asp Asn Ser Ser

20

His Leu His Ala Pro

40

Ala Tyr Ala Ala Gln

55

Ala Ala Thr Leu Gly

70

Asp Pro Asn Ile Arg

85

Ile Thr Tyr Ser Thr

100

Gly Gly Ala Tyr Asp

120

Ala Thr Ser Ile Leu

135

Ala Gly Ala Arg Leu
150

Val Thr
165

D NO 23
H: 375
DNA

Asn

Pro

25

Thr

Gly

Phe

Thr

Tyr

105

Ile

Gly

Val

<213> ORGANISM: Artificial Sequence

<220> FEATU

<223> OTHER INFORMATION: Description of Artificial Sequence:

polyn

RE:

ucleotide

<400> SEQUENCE: 23

getgttgact

gacaactcett

atccegttet

ttctgecact

aacgctgttyg

gttgttgtgg

gattgcaaca

<210> SEQ I

<211> LENGT.
<212> TYPE:

ttatcceggt

ctgtteegea

acggtaaagc

ctaaaaaaaa

cttactaccyg

ccactgacge

cttge

D NO 24

H: 125
PRT

tgaaaatctc

cccgaacatce

tatccegete

atgcgacgaa

tggtctggac

tctgatgact

Description of

Leu

10

Pro

Gly

Tyr

Gly

Gly

90

Gly

Ile

Ile

Val

Artificial Sequ

Glu Thr Thr Met
Val Val Pro Gln
30

Ser Gly Lys Ser
45

Lys Val Leu Val
60

Ala Tyr Met Ser
75

Val Arg Thr Ile
Lys Phe Leu Ala
110

Ile Cys Asp Glu
125

Gly Thr Val Leu
140

Leu Ala Thr Ala
155

gagactacta tgcgttctee

gaagaagttg ctctgtcgac

gaggttatca aaggtggtcg

ctggetgeta agettgttge

gtttetgtta tcccgactte

ggttacactg gtgacttcga

<213> ORGANISM: Artificial Sequence

<220> FEATU

<223> OTHER INFORMATION: Description of Artificial Sequence:

polyp

RE:

eptide

<400> SEQUENCE: 24

ence: Synthetic

Arg Ser
15

Ser Phe

Thr Lys

Leu Asn

Lys Ala

80

Thr Thr
95

Asp Gly
Cys His

Asp Gln

Thr Pro
160

Synthetic
ggttttcact 60
tactggtgaa 120
tcacctgatt 180
tctgggtatce 240
tggtgacgtt 300
ctctgttatce 360

375

Synthetic

Ala Val Asp Phe Ile Pro Val Glu Asn Leu Glu Thr Thr Met Arg Ser

1

5

10

15

Pro Val Phe Thr Asp Asn Ser Ser Val Pro His Pro Asn Ile Glu Glu

20

25

30
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ued

100

Val Ala Leu
35

Pro Leu Glu
50

Lys Lys Lys
65

Asn Ala Val

Ser Gly Asp

Thr Gly Asp
115

<210> SEQ I
<211> LENGT.
<212> TYPE:

Ser Thr Thr Gly Glu

40

Val Ile Lys Gly Gly

55

Cys Asp Glu Leu Ala

70

Ala Tyr Tyr Arg Gly

85

Val Val Val Val Ala

100

Phe Asp Ser Val Ile

D NO 25
H: 513
DNA

120

Ile Pro Phe

Arg His Leu

Ala Lys Leu

75

Leu Asp Val
90

Thr Asp Ala
105

Asp Cys Asn

<213> ORGANISM: Artificial Sequence

<220> FEATU

<223> OTHER INFORMATION: Description of Artificial Sequence:

polyn
<400> SEQUE:
gctgttgact
gacaactctt
tacgaactga
ctgceggtgt
atcgacgcac
gcgtatcaag
tggaagtgce
ctgggtgcag
tgcatgagceyg
<210> SEQ I

<211> LENGT.
<212> TYPE:

RE:

ucleotide

NCE: 25

ttatcceggt

ctttegatag

ctceggetga

gtcaagacca

actttetgte

ccactgtgtyg

tgatcegtet

tgcagaacga

cagacctgga

D NO 26

H: 171
PRT

tgaaaatctc
ctetgttetg
aactactgta
cctggaattt
ccagactaaa
cgeeegtgeyg
gaaaccgace
aatcacgetyg

agtggtgact

gagactacta
tgtgagtgtt
cgectgegty
tgggaaggtg
cagtctggtyg
caggcgecge
ctgcacggte
acgcaccegyg

tce

<213> ORGANISM: Artificial Sequence

<220> FEATU

<223> OTHER INFORMATION: Description of

polyp
<400> SEQUE

Ala Val Asp
1

Pro Val Phe
Cys Tyr Asp
35

Thr Val Arg
50

Gln Asp His
65

Ile Asp Ala

RE:
eptide

NCE: 26

Phe Ile Pro Val Glu

5

Thr Asp Asn Ser Ser

20

Ala Gly Cys Ala Trp

40

Leu Arg Ala Tyr Met

55

Leu Glu Phe Trp Glu

70

His Phe Leu Ser Gln

85

Pro Tyr Leu Val Ala Tyr Gln Ala

100

Asn Leu Glu
10

Phe Asp Ser
25

Tyr Glu Leu

Asn Thr Pro

Gly Val Phe

75

Thr Lys Gln
90

Thr Val Cys
105

Tyr Gly Lys
45

Ile Phe Cys
60

Val Ala Leu

Ser Val Ile

Leu Met Thr

110

Thr Cys
125

tgcgttctee
atgacgcggg
catacatgaa
tetttactgg
aaaacctgec
caccgagetyg
cgacgecact

tcactaaata

Artificial Sequence:

Thr Thr Met

Ala Ile

His Ser

Gly Ile

80

Pro Thr
95

Gly Tyr

Synthetic
ggttttcact 60
ttgcgegtgy 120
tacgccgggt 180
cctgacccat 240
gtacctggtg 300
ggaccaaatg 360
gctgtaccge 420
cattatgact 480

513

Synthetic

Arg Ser

Ser Val Leu Cys Glu

30

Thr Pro Ala
45

Gly Leu Pro
60

Glu Thr

Val Cys

Thr Gly Leu Thr His

80

Ser Gly Glu Asn Leu

Ala Arg Ala
110

95

Gln Ala



101

US 9,194,873 B2

-continued

102

Pro Pro Pro
115

Pro Thr Leu
130

Gln Asn Glu
145

Cys Met Ser

<210> SEQ I
<211> LENGT.
<212> TYPE:

Ser Trp Asp Gln Met

120

His Gly Pro Thr Pro

135

Ile Thr Leu Thr His
150

Ala Asp Leu Glu Val

165
D NO 27
H: 978

DNA

Trp Lys Cys

Leu Leu Tyr

Pro Val Thr
155

Val Thr Ser
170

<213> ORGANISM: Artificial Sequence

<220> FEATU

<223> OTHER INFORMATION: Description of

polyn

RE:

ucleotide

<400> SEQUENCE: 27

getgttgact
gacaactcett
atccegttet
ttctgecact
aacgctgttyg
gttgttgtgg
gattgcaaca
gaaacgatca
cgcggcaaac
gatagctetyg
gctgaaacta
gaccacctygg
ctgtcccaga
gtgtgcegece
cgtectgaaac
aacgaaatca
ctggaagtygg
<210> SEQ I

<211> LENGT.
<212> TYPE:

ttatcceggt
ctgtteegea
acggtaaagc
ctaaaaaaaa
cttactaccyg
ccactgacge
cttgegttac
cecctgecgea
cgggtattta
ttctgtgtga
ctgtacgect
aattttggga
ctaaacagtc
gtgcgcagge
cgaccetgea
cgctgacgea
tgacttce

D NO 28

H: 326
PRT

tgaaaatctc

cccgaacatce

tatccegete

atgcgacgaa

tggtctggac

tctgatgact

tcagaccgta

ggatgcagtt

cegtttegtyg

gtgttatgac

gegtgeatac

aggtgtettt

tggtgaaaac

geegecaccyg

cggtecgacy

cceggteact

gagactacta

gaagaagttyg

gaggttatca

ctggetgeta

gtttetgtta

ggttacactg

gattttagce

tccegtacce

gcgecggygcy

gegggttgeg

atgaatacgc

actggectga

ctgccgtace

agctgggacc

ccactgetgt

aaatacatta

<213> ORGANISM: Artificial Sequence

<220> FEATU

<223> OTHER INFORMATION: Description of

polyp

RE:

eptide

<400> SEQUENCE: 28

Ala Val Asp
1

Pro Val Phe

Val Ala Leu
35

Pro Leu Glu

Phe Ile Pro Val Glu

5

Thr Asp Asn Ser Ser

20

Ser Thr Thr Gly Glu

40

Val Ile Lys Gly Gly

Asn Leu Glu
10

Val Pro His
25

Ile Pro Phe

Arg His Leu

Leu Ile Arg
125

Arg Leu Gly
140

Lys Tyr Ile

Artificial Sequence:

tgcgttctee

ctctgtegac

aaggtggtcg

agcttgttge

tccegactte

gtgacttcga

tggacccgac

agcgtcgtgg

agcgtecatce

cgtggtacga

cgggtetgee

cccatatcega

tggtggcgta

aaatgtggaa

accgcctggy

tgacttgcat

Artificial Sequence:

Thr Thr Met
Pro Asn Ile
30

Tyr Gly Lys
45

Ile Phe Cys

Leu Lys

Ala Val

Met Thr
160

Synthetic
ggttttcact 60
tactggtgaa 120
tcacctgatt 180
tctgggtatce 240
tggtgacgtt 300
ctctgttatce 360
tttcactatc 420
ccgtacceggt 480
cggtatgttce 540
actgactcecyg 600
ggtgtgtcaa 660
cgcacacttt 720
tcaagccact 780
gtgcctgatce 840
tgcagtgcag 900
gagcgcagac 960

978

Synthetic

Arg Ser
15

Glu Glu
Ala Ile
His Ser
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ued

104

50

Lys Lys Lys
65

Asn Ala Val

Ser Gly Asp

Thr Gly Asp

115

Thr Val Asp
130

Leu Pro Gln
145

Arg Gly Lys

Ser Gly Met

Cys Ala Trp

195

Ala Tyr Met
210

Phe Trp Glu
225

Leu Ser Gln

Tyr Gln Ala

Asp Gln Met

275

Pro Thr Pro
290

Leu Thr His

Leu Glu Val

<210> SEQ I
<211> LENGT.
<212> TYPE:

55

Cys Asp Glu Leu Ala

70

Ala Tyr Tyr Arg Gly

85

Val Val Val Val Ala

100

Phe Asp Ser Val Ile

120

Phe Ser Leu Asp Pro

135

Asp Ala Val Ser Arg
150

Pro Gly Ile Tyr Arg

165

Phe Asp Ser Ser Val

180

Tyr Glu Leu Thr Pro

200

Asn Thr Pro Gly Leu

215

Gly Val Phe Thr Gly
230

Thr Lys Gln Ser Gly

245

Thr Val Cys Ala Arg

260

Trp Lys Cys Leu Ile

280

Leu Leu Tyr Arg Leu

295

Pro Val Thr Lys Tyr
310

Val Thr Ser

325
D NO 29
H: 534

DNA

Ala

Leu

Thr

105

Asp

Thr

Thr

Phe

Leu

185

Ala

Pro

Leu

Glu

Ala

265

Arg

Gly

Ile

<213> ORGANISM: Artificial Sequence

<220> FEATU

<223> OTHER INFORMATION: Description of Artificial Sequence:

polyn

RE:

ucleotide

<400> SEQUENCE: 29

getgttgact

gacaactcett

atccegttet

ttctgecact

aacgctgttyg

gttgttgtgg

gattgcaaca

gaaacgatca

ttatcceggt

ctgtteegea

acggtaaagc

ctaaaaaaaa

cttactaccyg

ccactgacge

cttgegttac

cecctgecgea

tgaaaatctc

cccgaacatce

tatccegete

atgcgacgaa

tggtctggac

tctgatgact

tcagaccgta

ggatgcagtt

Lys

Asp

90

Asp

Cys

Phe

Gln

Val

170

Cys

Glu

Val

Thr

Asn

250

Gln

Leu

Ala

Met

Leu

75

Val

Ala

Asn

Thr

Arg

155

Ala

Glu

Thr

Cys

His

235

Leu

Ala

Lys

Val

Thr
315

gagactacta

gaagaagttyg

gaggttatca

ctggetgeta

gtttetgtta

ggttacactg

gattttagce

tccegtacce

60

Val Ala Leu

Ser Val Ile

Leu Met Thr

110

Thr Cys Val
125

Ile Glu Thr
140

Arg Gly Arg

Pro Gly Glu

Cys Tyr Asp

190

Thr Val Arg
205

Gln Asp His
220

Ile Asp Ala

Pro Tyr Leu

Pro Pro Pro
270

Pro Thr Leu
285

Gln Asn Glu
300

Cys Met Ser

tgcgttctee
ctctgtegac
aaggtggtcg
agcttgttge
tccegactte
gtgacttcga
tggacccgac

agcgtcgtgg

Gly Ile
80

Pro Thr
95

Gly Tyr

Thr Gln

Ile Thr

Thr Gly

160

Arg Pro
175

Ala Gly

Leu Arg

Leu Glu

His Phe

240

Val Ala
255

Ser Trp
His Gly

Ile Thr

Ala Asp
320

Synthetic
ggttttcact 60
tactggtgaa 120
tcacctgatt 180
tctgggtatce 240
tggtgacgtt 300
ctctgttatce 360
tttcactatc 420
ccgtacceggt 480
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106

cgcggcaaac cgggtattta cegtttegtg gegeegggeg agegtecate cggt

<210> SEQ I
<211> LENGT.
<212> TYPE:

D NO 30
H: 178
PRT

<213> ORGANISM: Artificial Sequence

<220> FEATU

<223> OTHER INFORMATION: Description of

polyp

RE:

eptide

<400> SEQUENCE: 30

Ala Val Asp

Pro Val Phe

Val Ala Leu

35

Pro Leu Glu
50

Lys Lys Lys
65

Asn Ala Val

Ser Gly Asp

Thr Gly Asp
115

Thr Val Asp
130

Leu Pro Gln
145

Arg Gly Lys

Ser Gly

<210> SEQ I
<211> LENGT.
<212> TYPE:

Phe Ile Pro Val Glu

5

Thr Asp Asn Ser Ser

20

Ser Thr Thr Gly Glu

40

Val Ile Lys Gly Gly

Cys Asp Glu Leu Ala

70

Ala Tyr Tyr Arg Gly

85

Val Val Val Val Ala

100

Phe Asp Ser Val Ile

120

Phe Ser Leu Asp Pro

135

Asp Ala Val Ser Arg
150

Pro Gly Ile Tyr Arg

165
D NO 31
H: 957

DNA

Asn Leu Glu
10

Val Pro His
25

Ile Pro Phe

Arg His Leu

Ala Lys Leu

75

Leu Asp Val
90

Thr Asp Ala
105

Asp Cys Asn

Thr Phe Thr

Thr Gln Arg
155

Phe Val Ala
170

<213> ORGANISM: Artificial Sequence

<220> FEATU

<223> OTHER INFORMATION: Description of Artificial Sequence:

polyn

RE:

ucleotide

<400> SEQUENCE: 31

getgttgact

gacaactcett

actggttetg

ctggttetga

cacggtatcg

acttactcta

atcatcatct

gttctggace

cegggttetyg

gaaatccegt

ttatcceggt

ctcegeeggt

gtaaatctac

accegtetgt

acccgaacat

cttacggtaa

gcgacgaatg

aggctgaaac

ttactgttce

tctacggtaa

tgaaaatctc

tgttcecgeag

taaagttcca

tgctgcetact

tcgtactggt

attcctgget

ccactctact

tgcaggtgcet

gcacccgaac

agctatceeg

gagactacta

tctttecagy

getgettacy

ctgggttteg

gtacgtacta

gacggtggtt

gacgctactt

cgtetggttyg

atcgaagaag

ctcgaggtta

Artificial Sequence:

Thr Thr Met

Pro Asn Ile
30

Tyr Gly Lys
45

Ile Phe Cys

Val Ala Leu

Ser Val Ile

Leu Met Thr
110

Thr Cys Val
125

Ile Glu Thr
140

Arg Gly Arg

Pro Gly Glu

tgcgttctee
ttgctcacct
ctgctcaggy
gegectacat
tcactactgyg
gctetggtgg
ctatcctggy
ttctggetac

ttgctetgte

tcaaaggtygyg

534
Synthetic
Arg Ser
15
Glu Glu
Ala Ile
His Ser
Gly Ile
80
Pro Thr
95
Gly Tyr
Thr Gln
Ile Thr
Thr Gly
160
Arg Pro
175
Synthetic
ggttttcact 60
gcatgctceg 120
ttacaaagtt 180
gtctaaagct 240
ttctecgate 300
tgcttacgat 360
tatcggtacc 420
tgctactecy 480
gactactggt 540
tcgtcaccty 600
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attttetgee
atcaacgetg
gttgttgttyg
atcgattgca
atcgaaacga
ggtcgeggea
<210> SEQ I

<211> LENGT.
<212> TYPE:

actctaaaaa

ttgcttacta

tggccactga

acacttgegt

tcaccetgec

aaccgggtat

D NO 32

H: 319
PRT

aaaatgcgac

cegtggtetyg

cgctetgatg

tactcagacc

gcaggatgca

ttaccgttte

gaactggetyg ctaagettgt

gacgtttetyg ttatcccgac

actggttaca ctggtgactt

gtagatttta gcctggacce

gtttceegta cccagegteg

gtggCgCng gcgagcgtcc

<213> ORGANISM: Artificial Sequence

<220> FEATU

RE:

<223> OTHER INFORMATION: Description of Artificial Sequ

polyp

eptide

<400> SEQUENCE: 32

Ala Val Asp
1

Pro Val Phe
Gln Val Ala
35

Val Pro Ala
50

Pro Ser Val

His Gly Ile

Gly Ser Pro

Gly Cys Ser
115

Ser Thr Asp
130

Ala Glu Thr
145

Pro Gly Ser

Ser Thr Thr

Val Ile Lys
195

Cys Asp Glu
210

Ala Tyr Tyr
225

Val Val Val

Phe Asp Ser

Phe Ser Leu

275

Asp Ala Val

Phe Ile Pro Val Glu

5

Thr Asp Asn Ser Ser

20

His Leu His Ala Pro

40

Ala Tyr Ala Ala Gln

55

Ala Ala Thr Leu Gly

70

Asp Pro Asn Ile Arg

85

Ile Thr Tyr Ser Thr

100

Gly Gly Ala Tyr Asp

120

Ala Thr Ser Ile Leu

135

Ala Gly Ala Arg Leu
150

Val Thr Val Pro His

165

Gly Glu Ile Pro Phe

180

Gly Gly Arg His Leu

200

Leu Ala Ala Lys Leu

215

Arg Gly Leu Asp Val
230

Val Ala Thr Asp Ala

245

Val Ile Asp Cys Asn

260

Asp Pro Thr Phe Thr

280

Ser Arg Thr Gln Arg

Asn Leu Glu Thr Thr Met
10

Pro Pro Val Val Pro Gln
25 30

Thr Gly Ser Gly Lys Ser
45

Gly Tyr Lys Val Leu Val
60

Phe Gly Ala Tyr Met Ser
75

Thr Gly Val Arg Thr Ile
90

Tyr Gly Lys Phe Leu Ala
105 110

Ile Ile Ile Cys Asp Glu
125

Gly Ile Gly Thr Val Leu
140

Val Val Leu Ala Thr Ala
155

Pro Asn Ile Glu Glu Val
170

Tyr Gly Lys Ala Ile Pro
185 190

Ile Phe Cys His Ser Lys
205

Val Ala Leu Gly Ile Asn
220

Ser Val Ile Pro Thr Ser
235

Leu Met Thr Gly Tyr Thr
250

Thr Cys Val Thr Gln Thr
265 270

Ile Glu Thr Ile Thr Leu
285

Arg Gly Arg Thr Gly Arg

tgctctgggt

ttctggtgac

cgactetgtt

gactttcact

tggcegtace

atcecggt

660

720

780

840

900

957

ence: Synthetic

Arg Ser

Ser Phe

Thr Lys

Leu Asn

Lys Ala

Thr Thr

95

Asp Gly

Cys His

Asp Gln

Thr Pro

160

Ala Leu
175

Leu Glu

Lys Lys

Ala Val

Gly Asp
240

Gly Asp
255
Val Asp

Pro Gln

Gly Lys



109

US 9,194,873 B2

-continued

110

290

295

300

Pro Gly Ile Tyr Arg Phe Val Ala Pro Gly Glu Arg Pro Ser Gly
310

305

<210> SEQ I
<211> LENGT.
<212> TYPE:

D NO 33
H: 675
DNA

<213> ORGANISM: Artificial Sequence

<220> FEATU

<223> OTHER INFORMATION: Description of Artificial Sequence:

polyn

RE:

ucleotide

<400> SEQUENCE: 33

getgttgact
gacaactcett
acgatcaccc
ggcaaaccgg
agctctgtte
gaaactactyg
cacctggaat
tcccagacta
tgcgeeegty
ctgaaaccga
gaaatcacgce
gaagtggtga
<210> SEQ I

<211> LENGT.
<212> TYPE:

ttatcceggt
ctgttactca
tgccgecagga
gtatttaccyg
tgtgtgagtg
tacgecetgeg
tttgggaagg
aacagtctgg
cgcaggegec
cecctgeacgyg
tgacgcacce
cttee

D NO 34

H: 225
PRT

tgaaaatctc

gaccgtagat

tgcagtttece

tttegtggeyg

ttatgacgeg

tgcatacatg

tgtctttact

tgaaaacctyg

gccaccgage

tccgacgeca

ggtcactaaa

315

gagactacta

tttagcctygyg

cgtacccage

ccgggcgage

ggttgcgcgt

aatacgcegyg

ggcctgacee

cegtacctygyg

tgggaccaaa

ctgctgtace

tacattatga

<213> ORGANISM: Artificial Sequence

<220> FEATU

RE:

<223> OTHER INFORMATION: Description of

polyp

eptide

<400> SEQUENCE: 34

Ala Val Asp
1

Pro Val Phe
Leu Asp Pro
35

Val Ser Arg
50

Ile Tyr Arg
65

Ser Ser Val

Leu Thr Pro

Pro Gly Leu

115

Phe Thr Gly
130

Gln Ser Gly

Phe Ile Pro Val Glu

5

Thr Asp Asn Ser Ser

20

Thr Phe Thr Ile Glu

40

Thr Gln Arg Arg Gly

55

Phe Val Ala Pro Gly

70

Leu Cys Glu Cys Tyr

85

Ala Glu Thr Thr Val

100

Pro Val Cys Gln Asp

120

Leu Thr His Ile Asp

135

Glu Asn Leu Pro Tyr

Asn

Val

25

Thr

Arg

Glu

Asp

Arg

105

His

Ala

Leu

Leu

10

Thr

Ile

Thr

Arg

Ala

90

Leu

Leu

His

Val

Artificial Sequence:

Glu

Gln

Thr

Gly

Pro

75

Gly

Arg

Glu

Phe

Ala

tgcgttctee
acccgacttt
gtegtggeeyg
gtccatcegg
ggtacgaact
gtctgeeggt
atatcgacge
tggcgtatca
tgtggaagtyg
gectgggtge

cttgcatgag

Thr Thr Met
Thr Val Asp
30

Leu Pro Gln
45

Arg Gly Lys
60

Ser Gly Met

Cys Ala Trp

Ala Tyr Met
110

Phe Trp Glu
125

Leu Ser Gln
140

Tyr Gln Ala

Synthetic
ggttttcact 60
cactatcgaa 120
taccggtege 180
tatgttcgat 240
gactcecgget 300
gtgtcaagac 360
acactttcectyg 420
agccactgtyg 480
cctgatecegt 540
agtgcagaac 600
cgcagacctyg 660

675

Synthetic

Arg Ser
15

Phe Ser
Asp Ala
Pro Gly
Phe Asp

80

Tyr Glu
95

Asn Thr
Gly Val
Thr Lys
Thr Val
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145

Cys Ala Arg

Cys Leu Ile

150

Ala Gln Ala Pro Pro

165

Arg Leu Lys Pro Thr

180

Tyr Arg Leu Gly Ala Val Gln Asn

195

Thr Lys Tyr

210

Ser
225

200

Ile Met Thr Cys Met

<210> SEQ ID NO 35
<211> LENGTH: 1401

<212> TYPE

: DNA

215

155

Pro Ser Trp
170

Asp Gln Met

Leu His Gly Pro Thr Pro

185

Glu Ile Thr

Ser Ala Asp

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION: Description of Artificial Sequence:

polynucleotide

<400> SEQUENCE: 35

getgttgact

gacaactcett

actggttetg

ctggttetga

cacggtatcg

acttactcta

atcatcatct

gttctggace

cegggttetyg

gaaatccegt

attttetgee

atcaacgetg

gttgttgttyg

atcgattgca

atcgaaacga

ggtcgcggca

ttcgataget

ceggetgaaa

caagaccacc

tttetgtece

actgtgtgeg

atccgtcetga

cagaacgaaa

gacctggaag

ttatcceggt

ctcegeeggt

gtaactctac

accegtetgt

acccgaacat

cttacggtaa

gcgacgaatg

aggctgaaac

ttactgttce

tctacggtaa

actctaaaaa

ttgcttacta

tggccactga

acacttgegt

tcaccetgec

aaccgggtat

ctgttetgty

ctactgtacg

tggaattttyg

agactaaaca

ccegtgegea

aaccgaccct

tcacgetgac

tggtgactte

<210> SEQ ID NO 36
<211> LENGTH: 467

tgaaaatctc

tgttcecgeag

taaagttcca

tgctgcetact

tcgtactggt

attcctgget

ccactctact

tgcaggtgcet

gcacccgaac

agctatceeg

aaaatgcgac

cegtggtetyg

cgctetgatg

tactcagacc

gcaggatgca

ttaccgttte

tgagtgttat

cctgegtgea

ggaaggtgtc

gtctggtgaa

ggcgecgeca

gcacggtecyg

gcacceggte

C

gagactacta

tctttecagy

getgettacy

ctgggttteg

gtacgtacta

gacggtggtt

gacgctactt

cgtetggttyg

atcgaagaag

ctcgaggtta

gaactggcetyg

gacgtttety

actggttaca

gtagatttta

gtttceegta

gtggegcegg

gacgcgggtt

tacatgaata

tttactggee

aacctgeegt

ccgagctggg

acgccactge

actaaataca

190

Leu Thr His
205

Leu Glu Val
220

tgcgttctee

ttgctcacct

ctgctcaggy

gegectacat

tcactactgyg

gCtCtggtgg

ctatcctggy

ttctggetac

ttgctetgte

tcaaaggtygyg

ctaagettgt

ttatcccgac

ctggtgactt

gectggaccee

cccagegteg

gegagegtece

gegegtggta

cgecegggtet

tgacccatat

acctggtgge

accaaatgtyg

tgtaccgect

ttatgacttg

160
Trp Lys
175
Leu Leu

Pro Val

Val Thr

Synthetic
ggttttcact 60
gcatgctceg 120
ttacaaagtt 180
gtctaaagct 240
ttctecgate 300
tgcttacgat 360
tatcggtacc 420
tgctactecy 480
gactactggt 540
tcgtcaccty 600
tgctctgggt 660
ttectggtgac 720
cgactctgtt 780
gactttcact 840
tggccgtacce 900
atccggtatyg 960
cgaactgact 1020
gccggtgtgt 1080
cgacgcacac 1140
gtatcaagcce 1200
gaagtgcctg 1260
gggtgcagtg 1320
catgagcgca 1380

1401
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<212> TYPE: PRT
<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION: Description of Artificial Sequence:

polypeptide
<400> SEQUENCE: 36

Ala Val Asp Phe Ile Pro Val Glu Asn Leu Glu Thr Thr Met Arg
1 5 10 15

Pro Val Phe Thr Asp Asn Ser Ser Pro Pro Val Val Pro Gln Ser
20 25 30

Gln Val Ala His Leu His Ala Pro Thr Gly Ser Gly Asn Ser Thr
35 40 45

Val Pro Ala Ala Tyr Ala Ala Gln Gly Tyr Lys Val Leu Val Leu
50 55 60

Pro Ser Val Ala Ala Thr Leu Gly Phe Gly Ala Tyr Met Ser Lys
65 70 75

His Gly Ile Asp Pro Asn Ile Arg Thr Gly Val Arg Thr Ile Thr
85 90 95

Gly Ser Pro Ile Thr Tyr Ser Thr Tyr Gly Lys Phe Leu Ala Asp
100 105 110

Gly Cys Ser Gly Gly Ala Tyr Asp Ile Ile Ile Cys Asp Glu Cys
115 120 125

Ser Thr Asp Ala Thr Ser Ile Leu Gly Ile Gly Thr Val Leu Asp
130 135 140

Ala Glu Thr Ala Gly Ala Arg Leu Val Val Leu Ala Thr Ala Thr
145 150 155

Pro Gly Ser Val Thr Val Pro His Pro Asn Ile Glu Glu Val Ala
165 170 175

Ser Thr Thr Gly Glu Ile Pro Phe Tyr Gly Lys Ala Ile Pro Leu
180 185 190

Val Ile Lys Gly Gly Arg His Leu Ile Phe Cys His Ser Lys Lys
195 200 205

Cys Asp Glu Leu Ala Ala Lys Leu Val Ala Leu Gly Ile Asn Ala
210 215 220

Ala Tyr Tyr Arg Gly Leu Asp Val Ser Val Ile Pro Thr Ser Gly
225 230 235

Val Val Val Val Ala Thr Asp Ala Leu Met Thr Gly Tyr Thr Gly
245 250 255

Phe Asp Ser Val Ile Asp Cys Asn Thr Cys Val Thr Gln Thr Val
260 265 270

Phe Ser Leu Asp Pro Thr Phe Thr Ile Glu Thr Ile Thr Leu Pro
275 280 285

Asp Ala Val Ser Arg Thr Gln Arg Arg Gly Arg Thr Gly Arg Gly
290 295 300

Pro Gly Ile Tyr Arg Phe Val Ala Pro Gly Glu Arg Pro Ser Gly
305 310 315

Phe Asp Ser Ser Val Leu Cys Glu Cys Tyr Asp Ala Gly Cys Ala
325 330 335

Tyr Glu Leu Thr Pro Ala Glu Thr Thr Val Arg Leu Arg Ala Tyr
340 345 350

Asn Thr Pro Gly Leu Pro Val Cys Gln Asp His Leu Glu Phe Trp
355 360 365

Gly Val Phe Thr Gly Leu Thr His Ile Asp Ala His Phe Leu Ser
370 375 380

Synthetic

Ser

Phe

Lys

Asn

Ala

80

Thr

Gly

His

Gln

Pro

160

Leu

Glu

Lys

Val

Asp

240

Asp

Asp

Gln

Lys

Met

320

Trp

Met

Glu

Gln
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Thr Lys Gln
385

Thr Val Cys

Trp Lys Cys

Leu Leu Tyr

435

Pro Val Thr
450

Val Thr Ser
465

<210> SEQ I
<211> LENGT.
<212> TYPE:

Ser Gly Glu Asn Leu
390

Ala Arg Ala Gln Ala

405

Leu Ile Arg Leu Lys

420

Arg Leu Gly Ala Val

440

Lys Tyr Ile Met Thr

D NO 37
H: 1401
DNA

455

Pro Tyr Leu
395

Pro Pro Pro
410

Pro Thr Leu
425

Gln Asn Glu

Cys Met Ser

<213> ORGANISM: Artificial Sequence

<220> FEATU

<223> OTHER INFORMATION: Description of Artificial Sequence:

polyn

RE:

ucleotide

<400> SEQUENCE: 37

getgttgact

gacaactcett

actggttetg

ctggttetga

cacggtatcg

acttactcta

atcatcatct

gttctggace

cegggttetyg

gaaatccegt

attttetgee

atcaacgetg

gttgttgttyg

atcgattgca

atcgaaacga

ggtcgcggca

ttcgataget

ceggetgaaa

caagaccacc

tttetgtece

actgtgtgeg

atccgtcetga

cagaacgaaa

gacctggaag

ttatcceggt

ctcegeeggt

gtaaagcgac

accegtetgt

acccgaacat

cttacggtaa

gcgacgaatg

aggctgaaac

ttactgttce

tctacggtaa

actctaaaaa

ttgcttacta

tggccactga

acacttgegt

tcaccetgec

aaccgggtat

ctgttetgty

ctactgtacg

tggaattttyg

agactaaaca

ccegtgegea

aaccgaccct

tcacgetgac

tggtgactte

tgaaaatctc

tgttcecgeag

taaagttcca

tgctgcetact

tcgtactggt

attcctgget

ccactctact

tgcaggtgcet

gcacccgaac

agctatceeg

aaaatgcgac

cegtggtetyg

cgctetgatg

tactcagacc

gcaggatgca

ttaccgttte

tgagtgttat

cctgegtgea

ggaaggtgtc

gtctggtgaa

ggcgecgeca

gcacggtecyg

gcacceggte

C

gagactacta

tctttecagy

getgettacy

ctgggttteg

gtacgtacta

gacggtggtt

gacgctactt

cgtetggttyg

atcgaagaag

ctcgaggtta

gaactggcetyg

gacgtttety

actggttaca

gtagatttta

gtttceegta

gtggegcegg

gacgcgggtt

tacatgaata

tttactggee

aacctgeegt

ccgagctggg

acgccactge

actaaataca

Val Ala Tyr

Ser Trp Asp

His Gly Pro

430

Ile Thr Leu
445

Ala Asp Leu
460

tgcgttctee
ttgctcacct
ctgctcaggy
gegectacat
tcactactgyg
gctetggtgg
ctatcctggy
ttctggetac
ttgetetgte
tcaaaggtygyg
ctaagettgt
ttatcccgac
ctggtgactt
gectggaccee
cccagegteg
gegagegtece
gegegtggta
cgecegggtet
tgacccatat
acctggtgge
accaaatgtyg
tgtaccgect

ttatgacttg

Gln Ala
400

Gln Met

415

Thr Pro

Thr His

Glu Val

Synthetic
ggttttcact 60
gcatgctceg 120
ttacaaagtt 180
gtctaaagct 240
ttctecgate 300
tgcttacgat 360
tatcggtacc 420
tgctactecy 480
gactactggt 540
tcgtcaccty 600
tgctctgggt 660
ttectggtgac 720
cgactctgtt 780
gactttcact 840
tggccgtacce 900
atccggtatyg 960
cgaactgact 1020
gccggtgtgt 1080
cgacgcacac 1140
gtatcaagcce 1200
gaagtgcctg 1260
gggtgcagtg 1320
catgagcgca 1380

1401



US 9,194,873 B2

117

-continued
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<210> SEQ ID NO 38

<211> LENGTH: 467

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION: Description of Artificial Sequence:

polypeptide
<400> SEQUENCE: 38

Ala Val Asp Phe Ile Pro Val Glu Asn Leu Glu Thr Thr Met Arg
1 5 10 15

Pro Val Phe Thr Asp Asn Ser Ser Pro Pro Val Val Pro Gln Ser
20 25 30

Gln Val Ala His Leu His Ala Pro Thr Gly Ser Gly Lys Ala Thr
35 40 45

Val Pro Ala Ala Tyr Ala Ala Gln Gly Tyr Lys Val Leu Val Leu
50 55 60

Pro Ser Val Ala Ala Thr Leu Gly Phe Gly Ala Tyr Met Ser Lys
65 70 75

His Gly Ile Asp Pro Asn Ile Arg Thr Gly Val Arg Thr Ile Thr
85 90 95

Gly Ser Pro Ile Thr Tyr Ser Thr Tyr Gly Lys Phe Leu Ala Asp
100 105 110

Gly Cys Ser Gly Gly Ala Tyr Asp Ile Ile Ile Cys Asp Glu Cys
115 120 125

Ser Thr Asp Ala Thr Ser Ile Leu Gly Ile Gly Thr Val Leu Asp
130 135 140

Ala Glu Thr Ala Gly Ala Arg Leu Val Val Leu Ala Thr Ala Thr
145 150 155

Pro Gly Ser Val Thr Val Pro His Pro Asn Ile Glu Glu Val Ala
165 170 175

Ser Thr Thr Gly Glu Ile Pro Phe Tyr Gly Lys Ala Ile Pro Leu
180 185 190

Val Ile Lys Gly Gly Arg His Leu Ile Phe Cys His Ser Lys Lys
195 200 205

Cys Asp Glu Leu Ala Ala Lys Leu Val Ala Leu Gly Ile Asn Ala
210 215 220

Ala Tyr Tyr Arg Gly Leu Asp Val Ser Val Ile Pro Thr Ser Gly
225 230 235

Val Val Val Val Ala Thr Asp Ala Leu Met Thr Gly Tyr Thr Gly
245 250 255

Phe Asp Ser Val Ile Asp Cys Asn Thr Cys Val Thr Gln Thr Val
260 265 270

Phe Ser Leu Asp Pro Thr Phe Thr Ile Glu Thr Ile Thr Leu Pro
275 280 285

Asp Ala Val Ser Arg Thr Gln Arg Arg Gly Arg Thr Gly Arg Gly
290 295 300

Pro Gly Ile Tyr Arg Phe Val Ala Pro Gly Glu Arg Pro Ser Gly
305 310 315

Phe Asp Ser Ser Val Leu Cys Glu Cys Tyr Asp Ala Gly Cys Ala
325 330 335

Tyr Glu Leu Thr Pro Ala Glu Thr Thr Val Arg Leu Arg Ala Tyr
340 345 350

Asn Thr Pro Gly Leu Pro Val Cys Gln Asp His Leu Glu Phe Trp
355 360 365

Synthetic

Ser

Phe

Lys

Asn

Ala

80

Thr

Gly

His

Gln

Pro

160

Leu

Glu

Lys

Val

Asp

240

Asp

Asp

Gln

Lys

Met
320
Trp

Met

Glu
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Gly

Thr

385

Thr

Trp

Leu

Pro

Val

370

Lys

Val

Lys

Leu

Val

450

Thr

Phe

Gln

Cys

Cys

Tyr

435

Thr

Ser

Thr

Ser

Ala

Leu

420

Arg

Lys

Gly

Gly

Arg

405

Ile

Leu

Tyr

Leu

Glu

390

Ala

Arg

Gly

Ile

Thr

375

Asn

Gln

Leu

Ala

Met
455

His

Leu

Ala

Lys

Val

440

Thr

465

<210> SEQ ID NO 39
<211> LENGTH: 1401

<212> TYPE:

DNA

Ile

Pro

Pro

Pro

425

Gln

Cys

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION: Description of Artificial Sequence:

polynucleotide

<400> SEQUENCE: 39

getgttgact

gacaactcett

actggttetg

ctggttetga

cacggtatcg

acttactcta

atcatcatct

gttctggace

cegggttetyg

gaaatccegt

attttetgee

atcaacgetg

gttgttgttyg

atcgattgca

atcgaaacga

ggtcgcggca

ttcgataget

ceggetgaaa

caagaccacc

tttetgtece

actgtgtgeg

atccgtcetga

cagaacgaaa

gacctggaag

ttatcceggt

ctcegeeggt

gtaaatctga

accegtetgt

acccgaacat

cttacggtaa

gcgacgaatg

aggctgaaac

ttactgttce

tctacggtaa

actctaaaaa

ttgcttacta

tggccactga

acacttgegt

tcaccetgec

aaccgggtat

ctgttetgty

ctactgtacg

tggaattttyg

agactaaaca

ccegtgegea

aaccgaccct

tcacgetgac

tggtgactte

tgaaaatctc

tgttcecgeag

gaaagttcca

tgctgcetact

tcgtactggt

attcctgget

ccactctact

tgcaggtgcet

gcacccgaac

agctatceeg

aaaatgcgac

cegtggtetyg

cgctetgatg

tactcagacc

gcaggatgca

ttaccgttte

tgagtgttat

cctgegtgea

ggaaggtgtc

gtctggtgaa

ggcgecgeca

gcacggtecyg

gcacceggte

C

Asp

Tyr

Pro

410

Thr

Asn

Met

Ala His
380

Leu Val

395

Pro Ser

Leu His

Glu Ile

Ser Ala
460

Phe

Ala

Trp

Gly

Thr

445

Asp

Leu

Tyr

Asp

Pro

430

Leu

Leu

Ser

Gln

Gln

415

Thr

Thr

Glu

Gln

Ala

400

Met

Pro

His

Val

gagactacta tgcgttctee

tctttecagyg ttgctcacct

getgettacyg ctgctcaggg

ctgggttteg gegectacat

gtacgtacta tcactactgg

gacggtggtt gCtCtggtgg

gacgctactt ctatcctggg

cgtetggttyg ttetggetac

atcgaagaag ttgctctgte

ctcgaggtta tcaaaggtgyg

gaactggetyg ctaagettgt

gacgtttetyg ttatcccgac

actggttaca ctggtgactt

gtagatttta gcctggacce

gtttceegta cccagegteg

gtggCgCng gcgagcgtcc

gacgcgggtt gcgcgtggta

tacatgaata cgccgggtet

tttactggce tgacccatat

aacctgcegt acctggtgge

ccgagetggyg accaaatgtyg

acgccactge tgtaccgect

actaaataca ttatgacttg

Synthetic
ggttttcact 60
gcatgctceg 120
ttacaaagtt 180
gtctaaagct 240
ttctecgate 300
tgcttacgat 360
tatcggtacc 420
tgctactecy 480
gactactggt 540
tcgtcaccty 600
tgctctgggt 660
ttectggtgac 720
cgactctgtt 780
gactttcact 840
tggccgtacce 900
atccggtatyg 960
cgaactgact 1020
gccggtgtgt 1080
cgacgcacac 1140
gtatcaagcce 1200
gaagtgcctg 1260
gggtgcagtg 1320
catgagcgca 1380

1401
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<210>
<211>
<212>
<213>
<220>
<223>

PRT

SEQ ID NO 40
LENGTH:
TYPE :
ORGANISM: Artificial Sequence
FEATURE:
OTHER INFORMATION: Description of

467

polypeptide

<400> SEQUENCE:

Ala
1

Pro

Gln

Gly

Gly

Ser

Ala

145

Pro

Ser

Cys

Ala
225

Phe

Phe

Asp

Pro

305

Phe

Tyr

Asn

Val Asp Phe

Val

Val

Pro

50

Ser

Gly

Ser

Cys

Thr

130

Glu

Gly

Thr

Ile

Asp

210

Tyr

Val

Asp

Ser

Ala

290

Gly

Asp

Glu

Thr

Phe

Ala

35

Ala

Val

Ile

Pro

Ser

115

Asp

Thr

Ser

Thr

Lys

195

Glu

Tyr

Val

Ser

Leu

275

Val

Ile

Ser

Leu

Pro

Thr

20

His

Ala

Ala

Asp

Ile

100

Gly

Ala

Ala

Val

Gly

180

Gly

Leu

Arg

Val

Val

260

Asp

Ser

Tyr

Ser

Thr
340

Gly

40

Ile

5

Asp

Leu

Tyr

Ala

Pro

85

Thr

Gly

Thr

Gly

Thr

165

Glu

Gly

Ala

Gly

Ala

245

Ile

Pro

Arg

Arg

Val
325

Pro

Leu

Pro

Asn

His

Ala

Thr

70

Asn

Tyr

Ala

Ser

Ala

150

Val

Ile

Arg

Ala

Leu

230

Thr

Asp

Thr

Thr

Phe

310

Leu

Ala

Pro

Val

Ser

Ala

Ala

55

Leu

Ile

Ser

Tyr

Ile

135

Arg

Pro

Pro

His

Lys

215

Asp

Asp

Cys

Phe

Gln

295

Val

Cys

Glu

Val

Glu

Ser

Pro

40

Gln

Gly

Arg

Thr

Asp

120

Leu

Leu

His

Phe

Leu

200

Leu

Val

Ala

Asn

Thr

280

Arg

Ala

Glu

Thr

Cys

Asn

Pro

25

Thr

Gly

Phe

Thr

Tyr

105

Ile

Gly

Val

Pro

Tyr

185

Ile

Val

Ser

Leu

Thr

265

Ile

Arg

Pro

Cys

Thr
345

Gln

Leu

10

Pro

Gly

Tyr

Gly

Gly

90

Gly

Ile

Ile

Val

Asn

170

Gly

Phe

Ala

Val

Met

250

Cys

Glu

Gly

Gly

Tyr

330

Val

Asp

Artificial Sequence:

Glu

Val

Ser

Lys

Ala

75

Val

Lys

Ile

Gly

Leu

155

Ile

Lys

Cys

Leu

Ile

235

Thr

Val

Thr

Arg

Glu
315
Asp

Arg

His

Thr

Val

Gly

Val

60

Tyr

Arg

Phe

Cys

Thr

140

Ala

Glu

Ala

His

Gly

220

Pro

Gly

Thr

Ile

Thr

300

Arg

Ala

Leu

Leu

Thr

Pro

Lys

45

Leu

Met

Thr

Leu

Asp

125

Val

Thr

Glu

Ile

Ser

205

Ile

Thr

Tyr

Gln

Thr

285

Gly

Pro

Gly

Arg

Glu

Met

Gln

30

Ser

Val

Ser

Ile

Ala

110

Glu

Leu

Ala

Val

Pro

190

Lys

Asn

Ser

Thr

Thr

270

Leu

Arg

Ser

Cys

Ala
350

Phe

Arg

Ser

Glu

Leu

Lys

Thr

95

Asp

Cys

Asp

Thr

Ala

175

Leu

Lys

Ala

Gly

Gly

255

Val

Pro

Gly

Gly

Ala
335

Tyr

Trp

Synthetic

Ser

Phe

Lys

Asn

Ala

Thr

Gly

His

Gln

Pro

160

Leu

Glu

Lys

Val

Asp

240

Asp

Asp

Gln

Lys

Met
320
Trp

Met

Glu
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Gly

Thr

385

Thr

Trp

Leu

Pro

Val

370

Lys

Val

Lys

Leu

Val

450

Thr

355

Phe

Gln

Cys

Cys

Tyr

435

Thr

Ser

Thr

Ser

Ala

Leu

420

Arg

Lys

Gly

Gly

Arg

405

Ile

Leu

Tyr

Leu

Glu

390

Ala

Arg

Gly

Ile

Thr

375

Asn

Gln

Leu

Ala

Met
455

360

His

Leu

Ala

Lys

Val

440

Thr

465

<210> SEQ ID NO 41
<211> LENGTH: 1401

<212> TYPE:

DNA

Ile

Pro

Pro

Pro

425

Gln

Cys

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION: Description of Artificial Sequence:

polynucleotide

<400> SEQUENCE: 41

getgttgact

gacaactcett

actggttetg

ctggttetga

cacggtatcg

acttactcta

atcatcatct

gttctggace

cegggttetyg

gaaatccegt

attttetgee

atcaacgetg

gttgttgttyg

atcgattgca

atcgaaacga

ggtcgcggca

ttcgataget

ceggetgaaa

caagaccacc

tttetgtece

actgtgtgeg

atccgtcetga

cagaacgaaa

ttatcceggt

ctcegeeggt

gtaaatctac

accegtetgt

acccgaacat

cttacggtaa

gcgacgaatg

aggctgaaac

ttactgttce

tctacggtaa

actctaaaaa

ttgcttacta

tggccactga

acacttgegt

tcaccetgec

aaccgggtat

ctgttetgty

ctactgtacg

tggaattttyg

agactaaaca

ccegtgegea

aaccgaccct

tcacgetgac

tgaaaatctc

tgttcecgeag

taaagttcca

tgctgcetact

tcgtactggt

attcctgget

ccactctact

tgcaggtgcet

gcacccgaac

agctatceeg

aaaatgcgac

cegtggtetyg

cgctetgatg

tactcagacc

gcaggatgca

ttaccgttte

tgagtgttat

cctgegtgea

ggaaggtgtc

gtctggtgaa

ggcgecgeca

gcacggtecyg

gcacceggte

Asp

Tyr

Pro

410

Thr

Asn

Met

Ala His
380

Leu Val

395

Pro Ser

Leu His

Glu Ile

Ser Ala
460

365

Phe

Ala

Trp

Gly

Thr

445

Asp

Leu

Tyr

Asp

Pro

430

Leu

Leu

Ser

Gln

Gln

415

Thr

Thr

Glu

Gln

Ala

400

Met

Pro

His

Val

gagactacta tgcgttctee

tctttecagyg ttgctcacct

getgettacyg ctgctcaggg

ctgggttteg gegecageat

gtacgtacta tcactactgg

gacggtggtt gCtCtggtgg

gacgctactt ctatcctggg

cgtetggttyg ttetggetac

atcgaagaag ttgctctgte

ctcgaggtta tcaaaggtgyg

gaactggetyg ctaagettgt

gacgtttetyg ttatcccgac

actggttaca ctggtgactt

gtagatttta gcctggacce

gtttceegta cccagegteg

gtggCgCng gcgagcgtcc

gacgcgggtt gcgcgtggta

tacatgaata cgccgggtet

tttactggce tgacccatat

aacctgcegt acctggtgge

ccgagetggyg accaaatgtyg

acgccactge tgtaccgect

actaaataca ttatgacttg

Synthetic
ggttttcact 60
gcatgctceg 120
ttacaaagtt 180
gtctaaagct 240
ttctecgate 300
tgcttacgat 360
tatcggtacc 420
tgctactecy 480
gactactggt 540
tcgtcaccty 600
tgctctgggt 660
ttectggtgac 720
cgactctgtt 780
gactttcact 840
tggccgtacce 900
atccggtatyg 960
cgaactgact 1020
gccggtgtgt 1080
cgacgcacac 1140
gtatcaagcce 1200
gaagtgcctg 1260
gggtgcagtg 1320
catgagcgca 1380
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gacctggaag tggtgactte ¢

<210>
<211>
<212>
<213>
<220>
<223>

PRT

SEQ ID NO 42
LENGTH:
TYPE :
ORGANISM: Artificial Sequence
FEATURE:
OTHER INFORMATION: Description of

467

polypeptide

<400> SEQUENCE:

Ala
1

Pro

Gln

Gly

Gly

Ser

Ala

145

Pro

Ser

Cys

Ala
225

Phe

Phe

Asp

Pro

305

Phe

Tyr

Val Asp Phe

Val

Val

Pro

50

Ser

Gly

Ser

Cys

Thr

130

Glu

Gly

Thr

Ile

Asp

210

Tyr

Val

Asp

Ser

Ala
290
Gly

Asp

Glu

Phe

Ala

35

Ala

Val

Ile

Pro

Ser

115

Asp

Thr

Ser

Thr

Lys

195

Glu

Tyr

Val

Ser

Leu

275

Val

Ile

Ser

Leu

Thr

20

His

Ala

Ala

Asp

Ile

100

Gly

Ala

Ala

Val

Gly

180

Gly

Leu

Arg

Val

Val

260

Asp

Ser

Tyr

Ser

Thr
340

42

Ile

5

Asp

Leu

Tyr

Ala

Pro

85

Thr

Gly

Thr

Gly

Thr

165

Glu

Gly

Ala

Gly

Ala

245

Ile

Pro

Arg

Arg

Val
325

Pro

Pro

Asn

His

Ala

Thr

70

Asn

Tyr

Ala

Ser

Ala

150

Val

Ile

Arg

Ala

Leu

230

Thr

Asp

Thr

Thr

Phe
310

Leu

Ala

Val

Ser

Ala

Ala

55

Leu

Ile

Ser

Tyr

Ile

135

Arg

Pro

Pro

His

Lys

215

Asp

Asp

Cys

Phe

Gln

295

Val

Cys

Glu

Glu

Ser

Pro

40

Gln

Gly

Arg

Thr

Asp

120

Leu

Leu

His

Phe

Leu

200

Leu

Val

Ala

Asn

Thr

280

Arg

Ala

Glu

Thr

Asn

Pro

25

Thr

Gly

Phe

Thr

Tyr

105

Ile

Gly

Val

Pro

Tyr

185

Ile

Val

Ser

Leu

Thr

265

Ile

Arg

Pro

Cys

Thr
345

Leu

10

Pro

Gly

Tyr

Gly

Gly

90

Gly

Ile

Ile

Val

Asn

170

Gly

Phe

Ala

Val

Met

250

Cys

Glu

Gly

Gly

Tyr

330

Val

Artificial Sequence:

Glu

Val

Ser

Lys

Ala

75

Val

Lys

Ile

Gly

Leu

155

Ile

Lys

Cys

Leu

Ile

235

Thr

Val

Thr

Arg

Glu
315

Asp

Arg

Thr

Val

Gly

Val

60

Ser

Arg

Phe

Cys

Thr

140

Ala

Glu

Ala

His

Gly

220

Pro

Gly

Thr

Ile

Thr
300
Arg

Ala

Leu

Thr

Pro

Lys

45

Leu

Met

Thr

Leu

Asp

125

Val

Thr

Glu

Ile

Ser

205

Ile

Thr

Tyr

Gln

Thr

285

Gly

Pro

Gly

Arg

Met

Gln

30

Ser

Val

Ser

Ile

Ala

110

Glu

Leu

Ala

Val

Pro

190

Lys

Asn

Ser

Thr

Thr

270

Leu

Arg

Ser

Cys

Ala
350

Arg

15

Ser

Thr

Leu

Lys

Thr

95

Asp

Cys

Asp

Thr

Ala

175

Leu

Lys

Ala

Gly

Gly

255

Val

Pro

Gly

Gly

Ala
335

Tyr

1401

Synthetic

Ser

Phe

Lys

Asn

Ala

80

Thr

Gly

His

Gln

Pro

160

Leu

Glu

Lys

Val

Asp

240

Asp

Asp

Gln

Lys

Met
320

Trp

Met
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Asn Thr Pro
355

Gly Val Phe
370

Thr Lys Gln
385

Thr Val Cys

Trp Lys Cys

Leu Leu Tyr

435

Pro Val Thr
450

Val Thr Ser
465

<210> SEQ I
<211> LENGT.
<212> TYPE:

Gly Leu Pro Val Cys

360

Thr Gly Leu Thr His

375

Ser Gly Glu Asn Leu
390

Ala Arg Ala Gln Ala

405

Leu Ile Arg Leu Lys

420

Arg Leu Gly Ala Val

440

Lys Tyr Ile Met Thr

D NO 43
H: 1401
DNA

455

Gln Asp His

Ile Asp Ala

Pro Tyr Leu

395

Pro Pro Pro
410

Pro Thr Leu
425

Gln Asn Glu

Cys Met Ser

<213> ORGANISM: Artificial Sequence

<220> FEATU

<223> OTHER INFORMATION: Description of Artificial Sequence:

polyn

RE:

ucleotide

<400> SEQUENCE: 43

getgttgact

gacaactcett

actggttetg

ctggttetga

cacggtatcg

acttactcta

atcatcatct

gttctggace

cegggttetyg

gaaatccegt

attttetgee

atcaacgetg

gttgttgttyg

atcgattgca

atcgaaacga

ggtcgcggca

ttcgataget

ceggetgaaa

caagaccacc

tttetgtece

actgtgtgeg

atccgtcetga

ttatcceggt

ctcegeeggt

gtaaatctac

accegtetgt

acccgaacat

cttacggtaa

gcaacgaatg

aggctgaaac

ttactgttce

tctacggtaa

actctaaaaa

ttgcttacta

tggccactga

acacttgegt

tcaccetgec

aaccgggtat

ctgttetgty

ctactgtacg

tggaattttyg

agactaaaca

ccegtgegea

aaccgaccct

tgaaaatctc

tgttcecgeag

taaagttcca

tgctgcetact

tcgtactggt

attcctgget

ccactctact

tgcaggtgcet

gcacccgaac

agctatceeg

aaaatgcgac

cegtggtetyg

cgctetgatg

tactcagacc

gcaggatgca

ttaccgttte

tgagtgttat

cctgegtgea

ggaaggtgtc

gtctggtgaa

ggcgecgeca

gcacggtecyg

gagactacta

tctttecagy

getgettacy

ctgggttteg

gtacgtacta

gacggtggtt

gacgctactt

cgtetggttyg

atcgaagaag

ctcgaggtta

gaactggcetyg

gacgtttety

actggttaca

gtagatttta

gtttceegta

gtggegcegg

gacgcgggtt

tacatgaata

tttactggee

aacctgeegt

ccgagctggg

acgccactge

Leu Glu Phe
365

His Phe Leu
380

Val Ala Tyr

Ser Trp Asp

His Gly Pro

430

Ile Thr Leu
445

Ala Asp Leu
460

tgcgttctee
ttgctcacct
ctgctcaggy
gegectacat
tcactactgyg
getetggtgg
ctatcctggy
ttctggetac
ttgetetgte
tcaaaggtygyg
ctaagettgt
ttatcccgac
ctggtgactt
gectggaccee
cccagegteg
gegagegtece
gegegtggta
cgecegggtet
tgacccatat
acctggtgge
accaaatgtyg

tgtaccgect

Trp Glu

Ser Gln

Gln Ala

400
Gln Met
415
Thr Pro

Thr His

Glu Val

Synthetic
ggttttcact 60
gcatgctceg 120
ttacaaagtt 180
gtctaaagct 240
ttctecgate 300
tgcttacgat 360
tatcggtacc 420
tgctactecy 480
gactactggt 540
tcgtcaccty 600
tgctctgggt 660
ttectggtgac 720
cgactctgtt 780
gactttcact 840
tggccgtacce 900
atccggtatyg 960
cgaactgact 1020
gccggtgtgt 1080
cgacgcacac 1140
gtatcaagcce 1200
gaagtgcctg 1260
gggtgcagtg 1320
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130

cagaacgaaa tcacgctgac gcacceggte actaaataca ttatgacttg catgagegca

gacctggaag tggtgactte ¢

<210>
<211>
<212>
<213>
<220>
<223>

PRT

SEQ ID NO 44
LENGTH:
TYPE :
ORGANISM: Artificial Sequence
FEATURE:
OTHER INFORMATION: Description of

467

polypeptide

<400> SEQUENCE:

Ala
1

Pro

Gln

Gly

Gly

Ser

Ala

145

Pro

Ser

Cys

Ala
225

Phe

Phe

Asp

Pro

305

Phe

Val Asp Phe

Val

Val

Pro

50

Ser

Gly

Ser

Cys

Thr

130

Glu

Gly

Thr

Ile

Asp

210

Tyr

Val

Asp

Ser

Ala
290

Gly

Asp

Phe

Ala

35

Ala

Val

Ile

Pro

Ser

115

Asp

Thr

Ser

Thr

Lys

195

Glu

Tyr

Val

Ser

Leu

275

Val

Ile

Ser

Thr

20

His

Ala

Ala

Asp

Ile

100

Gly

Ala

Ala

Val

Gly

180

Gly

Leu

Arg

Val

Val

260

Asp

Ser

Tyr

Ser

44

Ile

5

Asp

Leu

Tyr

Ala

Pro

85

Thr

Gly

Thr

Gly

Thr

165

Glu

Gly

Ala

Gly

Ala

245

Ile

Pro

Arg

Arg

Val
325

Pro

Asn

His

Ala

Thr

70

Asn

Tyr

Ala

Ser

Ala

150

Val

Ile

Arg

Ala

Leu

230

Thr

Asp

Thr

Thr

Phe
310

Leu

Val

Ser

Ala

Ala

55

Leu

Ile

Ser

Tyr

Ile

135

Arg

Pro

Pro

His

Lys

215

Asp

Asp

Cys

Phe

Gln
295

Val

Cys

Glu

Ser

Pro

40

Gln

Gly

Arg

Thr

Asp

120

Leu

Leu

His

Phe

Leu

200

Leu

Val

Ala

Asn

Thr
280
Arg

Ala

Glu

Asn

Pro

25

Thr

Gly

Phe

Thr

Tyr

105

Ile

Gly

Val

Pro

Tyr

185

Ile

Val

Ser

Leu

Thr

265

Ile

Arg

Pro

Cys

Leu

10

Pro

Gly

Tyr

Gly

Gly

90

Gly

Ile

Ile

Val

Asn

170

Gly

Phe

Ala

Val

Met

250

Cys

Glu

Gly

Gly

Tyr
330

Artificial Sequence:

Glu

Val

Ser

Lys

Ala

75

Val

Lys

Ile

Gly

Leu

155

Ile

Lys

Cys

Leu

Ile

235

Thr

Val

Thr

Arg

Glu

315

Asp

Thr

Val

Gly

Val

60

Tyr

Arg

Phe

Cys

Thr

140

Ala

Glu

Ala

His

Gly

220

Pro

Gly

Thr

Ile

Thr
300

Arg

Ala

Thr

Pro

Lys

45

Leu

Met

Thr

Leu

Asn

125

Val

Thr

Glu

Ile

Ser

205

Ile

Thr

Tyr

Gln

Thr
285
Gly

Pro

Gly

Met

Gln

30

Ser

Val

Ser

Ile

Ala

110

Glu

Leu

Ala

Val

Pro

190

Lys

Asn

Ser

Thr

Thr

270

Leu

Arg

Ser

Cys

Arg

15

Ser

Thr

Leu

Lys

Thr

95

Asp

Cys

Asp

Thr

Ala

175

Leu

Lys

Ala

Gly

Gly

255

Val

Pro

Gly

Gly

Ala
335

1380

1401

Synthetic

Ser

Phe

Lys

Asn

Ala

80

Thr

Gly

His

Gln

Pro

160

Leu

Glu

Lys

Val

Asp

240

Asp

Asp

Gln

Lys

Met
320

Trp
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132

Tyr

Asn

Gly

Thr

385

Thr

Trp

Leu

Pro

Glu

Thr

Val

370

Lys

Val

Lys

Leu

Val

450

Thr

Leu

Pro

355

Phe

Gln

Cys

Cys

Tyr

435

Thr

Ser

Thr

340

Gly

Thr

Ser

Ala

Leu

420

Arg

Lys

Pro Ala

Leu Pro

Gly Leu

Gly Glu

390
Arg Ala
405
Ile Arg

Leu Gly

Tyr Ile

Glu

Val

Thr

375

Asn

Gln

Leu

Ala

Met
455

Thr

Cys

360

His

Leu

Ala

Lys

Val

440

Thr

Thr

345

Gln

Ile

Pro

Pro

Pro

425

Gln

Cys

Val

Asp

Asp

Tyr

Pro

410

Thr

Asn

Met

Arg

His

Ala

Leu

395

Pro

Leu

Glu

Ser

Leu

Leu

His

380

Val

Ser

His

Ile

Ala
460

Arg

Glu

365

Phe

Ala

Trp

Gly

Thr

445

Asp

Ala

350

Phe

Leu

Tyr

Asp

Pro

430

Leu

Leu

Tyr

Trp

Ser

Gln

Gln

415

Thr

Thr

Glu

Met

Glu

Gln

Ala

400

Met

Pro

His

Val

465

<210> SEQ ID NO 45
<211> LENGTH: 1401

<212> TYPE:

DNA

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION: Description of Artificial Sequence:

polynucleotide

<400> SEQUENCE: 45

getgttgact

gacaactcett

actggttetg

ctggttetga

cacggtatcg

acttactcta

atcatcatct

gttctggace

cegggttetyg

gaaatccegt

attttetgee

atcaacgetg

gttgttgttyg

atcgattgca

atcgaaacga

ggtcgcggca

ttcgataget

ceggetgaaa

caagaccacc

tttetgtece

actgtgtgeg

ttatcceggt

ctcegeeggt

gtaaatctac

accegtetgt

acccgaacat

cttacggtaa

gegaccagtyg

aggctgaaac

ttactgttce

tctacggtaa

actctaaaaa

ttgcttacta

tggccactga

acacttgegt

tcaccetgec

aaccgggtat

ctgttetgty

ctactgtacg

tggaattttyg

agactaaaca

ccegtgegea

tgaaaatctc

tgttcecgeag

taaagttcca

tgctgcetact

tcgtactggt

attcctgget

ccactctact

tgcaggtgcet

gcacccgaac

agctatceeg

aaaatgcgac

cegtggtetyg

cgctetgatg

tactcagacc

gcaggatgca

ttaccgttte

tgagtgttat

cctgegtgea

ggaaggtgtc

gtctggtgaa

ggcgecgeca

gagactacta

tctttecagy

getgettacy

ctgggttteg

gtacgtacta

gacggtggtt

gacgctactt

cgtetggttyg

atcgaagaag

ctcgaggtta

gaactggcetyg

gacgtttety

actggttaca

gtagatttta

gtttceegta

gtggegcegg

gacgcgggtt

tacatgaata

tttactggee

aacctgeegt

ccgagctggg

tgcgttctee

ttgctcacct

ctgctcaggy

gegectacat

tcactactgyg

gCtCtggtgg

ctatcctggy

ttctggetac

ttgctetgte

tcaaaggtygyg

ctaagettgt

ttatcccgac

ctggtgactt

gectggaccee

cccagegteg

gegagegtece

gegegtggta

cgecegggtet

tgacccatat

acctggtgge

accaaatgtyg

Synthetic
ggttttcact 60
gcatgctceg 120
ttacaaagtt 180
gtctaaagct 240
ttctecgate 300
tgcttacgat 360
tatcggtacc 420
tgctactecy 480
gactactggt 540
tcgtcaccty 600
tgctctgggt 660
ttectggtgac 720
cgactctgtt 780
gactttcact 840
tggccgtacce 900
atccggtatyg 960
cgaactgact 1020
gccggtgtgt 1080
cgacgcacac 1140
gtatcaagcce 1200
gaagtgcctg 1260
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-continued

atccgtetga aaccgacccect gcacggtceccg acgccactge tgtaccgcect gggtgcagtg 1320

cagaacgaaa tcacgctgac gcacccggtce actaaataca ttatgacttg catgagcgca 1380

gacctggaag tggtgacttc ¢ 1401

<210> SEQ ID NO 46

<211> LENGTH: 467

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic
polypeptide

<400> SEQUENCE: 46

Ala Val Asp Phe Ile Pro Val Glu Asn Leu Glu Thr Thr Met Arg Ser
1 5 10 15

Pro Val Phe Thr Asp Asn Ser Ser Pro Pro Val Val Pro Gln Ser Phe
20 25 30

Gln Val Ala His Leu His Ala Pro Thr Gly Ser Gly Lys Ser Thr Lys
Val Pro Ala Ala Tyr Ala Ala Gln Gly Tyr Lys Val Leu Val Leu Asn
50 55 60

Pro Ser Val Ala Ala Thr Leu Gly Phe Gly Ala Tyr Met Ser Lys Ala
65 70 75 80

His Gly Ile Asp Pro Asn Ile Arg Thr Gly Val Arg Thr Ile Thr Thr
85 90 95

Gly Ser Pro Ile Thr Tyr Ser Thr Tyr Gly Lys Phe Leu Ala Asp Gly
100 105 110

Gly Cys Ser Gly Gly Ala Tyr Asp Ile Ile Ile Cys Asp Gln Cys His
115 120 125

Ser Thr Asp Ala Thr Ser Ile Leu Gly Ile Gly Thr Val Leu Asp Gln
130 135 140

Ala Glu Thr Ala Gly Ala Arg Leu Val Val Leu Ala Thr Ala Thr Pro
145 150 155 160

Pro Gly Ser Val Thr Val Pro His Pro Asn Ile Glu Glu Val Ala Leu
165 170 175

Ser Thr Thr Gly Glu Ile Pro Phe Tyr Gly Lys Ala Ile Pro Leu Glu
180 185 190

Val Ile Lys Gly Gly Arg His Leu Ile Phe Cys His Ser Lys Lys Lys
195 200 205

Cys Asp Glu Leu Ala Ala Lys Leu Val Ala Leu Gly Ile Asn Ala Val
210 215 220

Ala Tyr Tyr Arg Gly Leu Asp Val Ser Val Ile Pro Thr Ser Gly Asp
225 230 235 240

Val Val Val Val Ala Thr Asp Ala Leu Met Thr Gly Tyr Thr Gly Asp
245 250 255

Phe Asp Ser Val Ile Asp Cys Asn Thr Cys Val Thr Gln Thr Val Asp
260 265 270

Phe Ser Leu Asp Pro Thr Phe Thr Ile Glu Thr Ile Thr Leu Pro Gln
275 280 285

Asp Ala Val Ser Arg Thr Gln Arg Arg Gly Arg Thr Gly Arg Gly Lys
290 295 300

Pro Gly Ile Tyr Arg Phe Val Ala Pro Gly Glu Arg Pro Ser Gly Met
305 310 315 320

Phe Asp Ser Ser Val Leu Cys Glu Cys Tyr Asp Ala Gly Cys Ala Trp
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Tyr

Asn

Gly

Thr

385

Thr

Trp

Leu

Pro

Glu

Thr

Val

370

Lys

Val

Lys

Leu

Val

450

Thr

Leu

Pro

355

Phe

Gln

Cys

Cys

Tyr

435

Thr

Ser

Thr

340

Gly

Thr

Ser

Ala

Leu

420

Arg

Lys

325

Pro

Leu

Gly

Gly

Arg

405

Ile

Leu

Tyr

Ala

Pro

Leu

Glu

390

Ala

Arg

Gly

Ile

Glu

Val

Thr

375

Asn

Gln

Leu

Ala

Met
455

Thr

Cys

360

His

Leu

Ala

Lys

Val

440

Thr

Thr

345

Gln

Ile

Pro

Pro

Pro

425

Gln

Cys

330

Val

Asp

Asp

Tyr

Pro

410

Thr

Asn

Met

Arg

His

Ala

Leu

395

Pro

Leu

Glu

Ser

Leu

Leu

His

380

Val

Ser

His

Ile

Ala
460

Arg

Glu

365

Phe

Ala

Trp

Gly

Thr

445

Asp

Ala

350

Phe

Leu

Tyr

Asp

Pro

430

Leu

Leu

335

Tyr

Trp

Ser

Gln

Gln

415

Thr

Thr

Glu

Met

Glu

Gln

Ala

400

Met

Pro

His

Val

465

<210> SEQ ID NO 47
<211> LENGTH: 1401

<212> TYPE:

DNA

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION: Description of Artificial Sequence:

polynucleotide

<400> SEQUENCE: 47

getgttgact

gacaactcett

actggttetg

ctggttetga

cacggtatcg

acttactcta

atcatcatct

gttctggace

cegggttetyg

gaaatccegt

attttetgee

atcaacgetg

gttgttgttyg

atcgattgca

atcgaaacga

ggtcgcggca

ttcgataget

ceggetgaaa

caagaccacc

tttetgtece

ttatcceggt

ctcegeeggt

gtaaatctac

accegtetgt

acccgaacat

cttacggtaa

gcgacgaaag

aggctgaaac

ttactgttce

tctacggtaa

actctaaaaa

ttgcttacta

tggccactga

acacttgegt

tcaccetgec

aaccgggtat

ctgttetgty

ctactgtacg

tggaattttyg

agactaaaca

tgaaaatctc

tgttcecgeag

taaagttcca

tgctgcetact

tcgtactggt

attcctgget

ccactctact

tgcaggtgcet

gcacccgaac

agctatceeg

aaaatgcgac

cegtggtetyg

cgctetgatg

tactcagacc

gcaggatgca

ttaccgttte

tgagtgttat

cctgegtgea

ggaaggtgtc

gtctggtgaa

gagactacta

tctttecagy

getgettacy

ctgggttteg

gtacgtacta

gacggtggtt

gacgctactt

cgtetggttyg

atcgaagaag

ctcgaggtta

gaactggcetyg

gacgtttety

actggttaca

gtagatttta

gtttceegta

gtggegcegg

gacgcgggtt

tacatgaata

tttactggee

aacctgeegt

tgcgttctee

ttgctcacct

ctgctcaggy

gegectacat

tcactactgyg

gCtCtggtgg

ctatcctggy

ttctggetac

ttgctetgte

tcaaaggtygyg

ctaagettgt

ttatcccgac

ctggtgactt

gectggaccee

cccagegteg

gegagegtece

gegegtggta

cgecegggtet

tgacccatat

acctggtgge

Synthetic
ggttttcact 60
gcatgctceg 120
ttacaaagtt 180
gtctaaagct 240
ttctecgate 300
tgcttacgat 360
tatcggtacc 420
tgctactecy 480
gactactggt 540
tcgtcaccty 600
tgctctgggt 660
ttectggtgac 720
cgactctgtt 780
gactttcact 840
tggccgtacce 900
atccggtatyg 960
cgaactgact 1020
gccggtgtgt 1080
cgacgcacac 1140
gtatcaagcce 1200
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actgtgtgeg

atccgtcetga

cagaacgaaa

gacctggaag

ccegtgegea ggegecgeca ccgagetggg accaaatgtg gaagtgectg

aaccgaccct gcacggteeg acgecactge tgtaccgect gggtgcagtg

tcacgctgac gcacccggte actaaataca ttatgacttg catgagcegca

tggtgactte ¢

<210> SEQ ID NO 48
<211> LENGTH: 467

<212> TYPE:
<213> ORGAN

PRT
ISM: Artificial Sequence

<220> FEATURE:
INFORMATION: Description of Artificial Sequence: Synthetic

<223> OTHER
polyp

eptide

<400> SEQUENCE: 48

Ala Val Asp
1

Pro Val Phe
Gln Val Ala
35

Val Pro Ala
50

Pro Ser Val

His Gly Ile

Gly Ser Pro

Gly Cys Ser

115

Ser Thr Asp
130

Ala Glu Thr
145

Pro Gly Ser

Ser Thr Thr

Val Ile Lys
195

Cys Asp Glu
210

Ala Tyr Tyr
225

Val Val Val

Phe Asp Ser

Phe Ser Leu
275

Asp Ala Val
290

Pro Gly Ile
305

Phe Ile Pro Val Glu Asn Leu Glu Thr Thr Met Arg Ser
5 10 15

Thr Asp Asn Ser Ser Pro Pro Val Val Pro Gln Ser Phe
20 25 30

His Leu His Ala Pro Thr Gly Ser Gly Lys Ser Thr Lys
40 45

Ala Tyr Ala Ala Gln Gly Tyr Lys Val Leu Val Leu Asn
55 60

Ala Ala Thr Leu Gly Phe Gly Ala Tyr Met Ser Lys Ala
70 75 80

Asp Pro Asn Ile Arg Thr Gly Val Arg Thr Ile Thr Thr
85 90 95

Ile Thr Tyr Ser Thr Tyr Gly Lys Phe Leu Ala Asp Gly
100 105 110

Gly Gly Ala Tyr Asp Ile Ile Ile Cys Asp Glu Ser His
120 125

Ala Thr Ser Ile Leu Gly Ile Gly Thr Val Leu Asp Gln
135 140

Ala Gly Ala Arg Leu Val Val Leu Ala Thr Ala Thr Pro
150 155 160

Val Thr Val Pro His Pro Asn Ile Glu Glu Val Ala Leu
165 170 175

Gly Glu Ile Pro Phe Tyr Gly Lys Ala Ile Pro Leu Glu
180 185 190

Gly Gly Arg His Leu Ile Phe Cys His Ser Lys Lys Lys
200 205

Leu Ala Ala Lys Leu Val Ala Leu Gly Ile Asn Ala Val
215 220

Arg Gly Leu Asp Val Ser Val Ile Pro Thr Ser Gly Asp
230 235 240

Val Ala Thr Asp Ala Leu Met Thr Gly Tyr Thr Gly Asp
245 250 255

Val Ile Asp Cys Asn Thr Cys Val Thr Gln Thr Val Asp
260 265 270

Asp Pro Thr Phe Thr Ile Glu Thr Ile Thr Leu Pro Gln
280 285

Ser Arg Thr Gln Arg Arg Gly Arg Thr Gly Arg Gly Lys
295 300

Tyr Arg Phe Val Ala Pro Gly Glu Arg Pro Ser Gly Met
310 315 320

1260

1320

1380

1401
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Phe Asp Ser

Tyr Glu Leu

Asn Thr Pro

355

Gly Val Phe
370

Thr Lys Gln
385

Thr Val Cys

Trp Lys Cys

Leu Leu Tyr

435

Pro Val Thr
450

Val Thr Ser
465

<210> SEQ I
<211> LENGT.
<212> TYPE:

Ser Val Leu Cys Glu

325

Thr Pro Ala Glu Thr

340

Gly Leu Pro Val Cys

360

Thr Gly Leu Thr His

375

Ser Gly Glu Asn Leu
390

Ala Arg Ala Gln Ala

405

Leu Ile Arg Leu Lys

420

Arg Leu Gly Ala Val

440

Lys Tyr Ile Met Thr

D NO 49
H: 1401
DNA

455

Cys Tyr Asp
330

Thr Val Arg
345

Gln Asp His

Ile Asp Ala

Pro Tyr Leu

395

Pro Pro Pro
410

Pro Thr Leu
425

Gln Asn Glu

Cys Met Ser

<213> ORGANISM: Artificial Sequence

<220> FEATU

<223> OTHER INFORMATION: Description of Artificial Sequence:

polyn

RE:

ucleotide

<400> SEQUENCE: 49

getgttgact

gacaactcett

actggttetg

ctggttetga

cacggtatcg

acttactcta

atcatcatct

gttctggace

cegggttetyg

gaaatccegt

attttetgee

atcaacgetg

gttgttgttyg

atcgattgca

atcgaaacga

ggtcgcggca

ttcgataget

ceggetgaaa

caagaccacc

ttatcceggt

ctcegeeggt

gtaaatctac

accegtetgt

acccgaacat

cttacggtaa

gcgacgaatg

aggctgaaac

ttactgttce

tctacggtaa

actctaaaaa

ttgcttacta

tggccactga

acacttgegt

tcaccetgec

aaccgggtat

ctgttetgty

ctactgtacg

tggaattttyg

tgaaaatctc

tgttcecgeag

taaagttcca

tgctgcetact

tcgtactggt

attcctgget

cgectetact

tgcaggtgcet

gcacccgaac

agctatceeg

aaaatgcgac

cegtggtetyg

cgctetgatg

tactcagacc

gcaggatgca

ttaccgttte

tgagtgttat

cctgegtgea

ggaaggtgtc

gagactacta

tctttecagy

getgettacy

ctgggttteg

gtacgtacta

gacggtggtt

gacgctactt

cgtetggttyg

atcgaagaag

ctcgaggtta

gaactggcetyg

gacgtttety

actggttaca

gtagatttta

gtttceegta

gtggegcegg

gacgcgggtt

tacatgaata

tttactggee

Ala Gly Cys
Leu Arg Ala
350

Leu Glu Phe
365

His Phe Leu
380

Val Ala Tyr

Ser Trp Asp

His Gly Pro

430

Ile Thr Leu
445

Ala Asp Leu
460

tgcgttctee
ttgctcacct
ctgctcaggy
gegectacat
tcactactgyg
gctetggtgg
ctatcctggy
ttctggetac
ttgetetgte
tcaaaggtygyg
ctaagettgt
ttatcccgac
ctggtgactt
gectggaccee
cccagegteg
gegagegtece
gegegtggta
cgecegggtet

tgacccatat

Ala Trp
335

Tyr Met

Trp Glu

Ser Gln

Gln Ala

400
Gln Met
415
Thr Pro

Thr His

Glu Val

Synthetic
ggttttcact 60
gcatgctceg 120
ttacaaagtt 180
gtctaaagct 240
ttctecgate 300
tgcttacgat 360
tatcggtacc 420
tgctactecy 480
gactactggt 540
tcgtcaccty 600
tgctctgggt 660
ttectggtgac 720
cgactctgtt 780
gactttcact 840
tggccgtacce 900
atccggtatyg 960
cgaactgact 1020
gccggtgtgt 1080
cgacgcacac 1140
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tttetgtece

actgtgtgeg

atccgtcetga

cagaacgaaa

gacctggaag

<210> SEQ I
<211> LENGT.
<212> TYPE:

agactaaaca gtctggtgaa
ccegtgegea ggcegecgeca
aaccgaccct gcacggteeg
tcacgctgac gcacceggte
tggtgactte ¢

D NO 50

H: 467
PRT

aacctgcegt acctggtgge gtatcaagec

ccgagetggyg accaaatgtg gaagtgectg

acgccactge tgtaccgect gggtgeagtg

actaaataca ttatgacttg catgagegeca

<213> ORGANISM: Artificial Sequence

<220> FEATU

RE:

1200

1260

1320

1380

1401

<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic

polyp

eptide

<400> SEQUENCE: 50

Ala Val Asp
1

Pro Val Phe
Gln Val Ala
35

Val Pro Ala
50

Pro Ser Val

His Gly Ile

Gly Ser Pro

Gly Cys Ser

115

Ser Thr Asp
130

Ala Glu Thr
145

Pro Gly Ser

Ser Thr Thr

Val Ile Lys
195

Cys Asp Glu
210

Ala Tyr Tyr
225

Val Val Val

Phe Asp Ser

Phe Ser Leu
275

Asp Ala Val
290

Phe Ile Pro Val Glu
5

Thr Asp Asn Ser Ser
20

His Leu His Ala Pro
40

Ala Tyr Ala Ala Gln
55

Ala Ala Thr Leu Gly
70

Asp Pro Asn Ile Arg
85

Ile Thr Tyr Ser Thr
100

Gly Gly Ala Tyr Asp
120

Ala Thr Ser Ile Leu
135

Ala Gly Ala Arg Leu
150

Val Thr Val Pro His
165

Gly Glu Ile Pro Phe
180

Gly Gly Arg His Leu
200

Leu Ala Ala Lys Leu
215

Arg Gly Leu Asp Val
230

Val Ala Thr Asp Ala
245

Val Ile Asp Cys Asn
260

Asp Pro Thr Phe Thr
280

Ser Arg Thr Gln Arg
295

Asn Leu Glu Thr Thr Met Arg Ser
10 15

Pro Pro Val Val Pro Gln Ser Phe
25 30

Thr Gly Ser Gly Lys Ser Thr Lys
45

Gly Tyr Lys Val Leu Val Leu Asn
60

Phe Gly Ala Tyr Met Ser Lys Ala
75 80

Thr Gly Val Arg Thr Ile Thr Thr
90 95

Tyr Gly Lys Phe Leu Ala Asp Gly
105 110

Ile Ile Ile Cys Asp Glu Cys Ala
125

Gly Ile Gly Thr Val Leu Asp Gln
140

Val Val Leu Ala Thr Ala Thr Pro
155 160

Pro Asn Ile Glu Glu Val Ala Leu
170 175

Tyr Gly Lys Ala Ile Pro Leu Glu
185 190

Ile Phe Cys His Ser Lys Lys Lys
205

Val Ala Leu Gly Ile Asn Ala Val
220

Ser Val Ile Pro Thr Ser Gly Asp
235 240

Leu Met Thr Gly Tyr Thr Gly Asp
250 255

Thr Cys Val Thr Gln Thr Val Asp
265 270

Ile Glu Thr Ile Thr Leu Pro Gln
285

Arg Gly Arg Thr Gly Arg Gly Lys
300
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144

Pro

305

Phe

Tyr

Asn

Gly

Thr

385

Thr

Trp

Leu

Pro

Gly

Asp

Glu

Thr

Val

370

Lys

Val

Lys

Leu

Val

450

Thr

Ile

Ser

Leu

Pro

355

Phe

Gln

Cys

Cys

Tyr

435

Thr

Ser

Tyr

Ser

Thr

340

Gly

Thr

Ser

Ala

Leu

420

Arg

Lys

Arg

Val

325

Pro

Leu

Gly

Gly

Arg

405

Ile

Leu

Tyr

Phe

310

Leu

Ala

Pro

Leu

Glu

390

Ala

Arg

Gly

Ile

Val

Cys

Glu

Val

Thr

375

Asn

Gln

Leu

Ala

Met
455

Ala

Glu

Thr

Cys

360

His

Leu

Ala

Lys

Val

440

Thr

Pro

Cys

Thr

345

Gln

Ile

Pro

Pro

Pro

425

Gln

Cys

Gly

Tyr

330

Val

Asp

Asp

Tyr

Pro

410

Thr

Asn

Met

Glu

315

Asp

Arg

His

Ala

Leu

395

Pro

Leu

Glu

Ser

Arg

Ala

Leu

Leu

His

380

Val

Ser

His

Ile

Ala
460

Pro

Gly

Arg

Glu

365

Phe

Ala

Trp

Gly

Thr

445

Asp

Ser

Cys

Ala

350

Phe

Leu

Tyr

Asp

Pro

430

Leu

Leu

Gly

Ala

335

Tyr

Trp

Ser

Gln

Gln

415

Thr

Thr

Glu

Met

320

Trp

Met

Glu

Gln

Ala

400

Met

Pro

His

Val

465

<210> SEQ ID NO 51
<211> LENGTH: 1401

<212> TYPE:

DNA

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION: Description of Artificial Sequence:

polynucleotide

<400> SEQUENCE: 51

getgttgact

gacaactcett

actggttetg

ctggttetga

cacggtatcg

acttactcta

atcatcatct

gttctggace

cegggttetyg

gaaatccegt

attttetgee

atcaacgetg

gttgttgttyg

atcgattgca

atcgaaacga

ggtcgcggca

ttcgataget

ceggetgaaa

ttatcceggt

ctcegeeggt

gtaaatctac

accegtetgt

acccgaacat

cttacggtaa

gcgacgaatg

aggctgaaac

ttactgttce

tctacggtaa

actctaaaaa

ttgcttacta

tggccactga

acacttgegt

tcaccetgec

aaccgggtat

ctgttetgty

ctactgtacg

tgaaaatctc

tgttcecgeag

taaagttcca

tgctgcetact

tcgtactggt

attcctgget

ccactctact

tgcaggtgcet

gcacccgaac

agctatceeg

aaaaagcgac

cegtggtetyg

cgctetgatg

tactcagacc

gcaggatgca

ttaccgttte

tgagtgttat

cctgegtgea

gagactacta

tctttecagy

getgettacy

ctgggttteg

gtacgtacta

gacggtggtt

gacgctactt

cgtetggttyg

atcgaagaag

ctcgaggtta

gaactggcetyg

gacgtttety

actggttaca

gtagatttta

gtttceegta

gtggegcegg

gacgcgggtt

tacatgaata

tgcgttctee

ttgctcacct

ctgctcaggy
gegectacat

tcactactgyg

gCtCtggtgg

ctatcctggy

ttctggetac

ttgctetgte

tcaaaggtygyg

ctaagettgt

ttatcccgac

ctggtgactt

gectggaccee

cccagegteg

gegagegtece

gegegtggta

cgecegggtet

Synthetic
ggttttcact 60
gcatgctceg 120
ttacaaagtt 180
gtctaaagct 240
ttctecgate 300
tgcttacgat 360
tatcggtacc 420
tgctactecy 480
gactactggt 540
tcgtcaccty 600
tgctctgggt 660
ttectggtgac 720
cgactctgtt 780
gactttcact 840
tggccgtacce 900
atccggtatyg 960
cgaactgact 1020
gccggtgtgt 1080
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caagaccacc

tttetgtece

actgtgtgeg

atccgtcetga

cagaacgaaa

gacctggaag

<210> SEQ I
<211> LENGT.
<212> TYPE:

tggaattttyg ggaaggtgtc
agactaaaca gtctggtgaa
ccegtgegea ggcegecgeca
aaccgaccct gcacggteeg
tcacgctgac gcacceggte
tggtgactte ¢

D NO 52

H: 467
PRT

tttactggce tgacccatat cgacgcacac

aacctgcegt acctggtgge gtatcaagec

ccgagetggyg accaaatgtg gaagtgectg

acgccactge tgtaccgect gggtgeagtg

actaaataca ttatgacttg catgagegeca

<213> ORGANISM: Artificial Sequence

<220> FEATU

RE:

1140

1200

1260

1320

1380

1401

<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic

polyp

eptide

<400> SEQUENCE: 52

Ala Val Asp
1

Pro Val Phe
Gln Val Ala
35

Val Pro Ala
50

Pro Ser Val

His Gly Ile

Gly Ser Pro

Gly Cys Ser
115

Ser Thr Asp
130

Ala Glu Thr
145

Pro Gly Ser

Ser Thr Thr

Val Ile Lys
195

Ser Asp Glu
210

Ala Tyr Tyr
225

Val Val Val

Phe Asp Ser

Phe Ser Leu

275

Asp Ala Val

Phe Ile Pro Val Glu
5

Thr Asp Asn Ser Ser
20

His Leu His Ala Pro
40

Ala Tyr Ala Ala Gln
55

Ala Ala Thr Leu Gly
70

Asp Pro Asn Ile Arg
85

Ile Thr Tyr Ser Thr
100

Gly Gly Ala Tyr Asp
120

Ala Thr Ser Ile Leu
135

Ala Gly Ala Arg Leu
150

Val Thr Val Pro His
165

Gly Glu Ile Pro Phe
180

Gly Gly Arg His Leu
200

Leu Ala Ala Lys Leu
215

Arg Gly Leu Asp Val
230

Val Ala Thr Asp Ala
245

Val Ile Asp Cys Asn
260

Asp Pro Thr Phe Thr
280

Ser Arg Thr Gln Arg

Asn Leu Glu Thr Thr Met Arg Ser
10 15

Pro Pro Val Val Pro Gln Ser Phe
25 30

Thr Gly Ser Gly Lys Ser Thr Lys
45

Gly Tyr Lys Val Leu Val Leu Asn
60

Phe Gly Ala Tyr Met Ser Lys Ala
75 80

Thr Gly Val Arg Thr Ile Thr Thr
90 95

Tyr Gly Lys Phe Leu Ala Asp Gly
105 110

Ile Ile Ile Cys Asp Glu Cys His
125

Gly Ile Gly Thr Val Leu Asp Gln
140

Val Val Leu Ala Thr Ala Thr Pro
155 160

Pro Asn Ile Glu Glu Val Ala Leu
170 175

Tyr Gly Lys Ala Ile Pro Leu Glu
185 190

Ile Phe Cys His Ser Lys Lys Lys
205

Val Ala Leu Gly Ile Asn Ala Val
220

Ser Val Ile Pro Thr Ser Gly Asp
235 240

Leu Met Thr Gly Tyr Thr Gly Asp
250 255

Thr Cys Val Thr Gln Thr Val Asp
265 270

Ile Glu Thr Ile Thr Leu Pro Gln
285

Arg Gly Arg Thr Gly Arg Gly Lys
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290

Pro Gly Ile
305

Phe Asp Ser

Tyr Glu Leu

Asn Thr Pro

355

Gly Val Phe
370

Thr Lys Gln
385

Thr Val Cys

Trp Lys Cys

Leu Leu Tyr

435

Pro Val Thr
450

Val Thr Ser
465

<210> SEQ I
<211> LENGT.
<212> TYPE:

295

Tyr Arg Phe Val Ala
310

Ser Val Leu Cys Glu

325

Thr Pro Ala Glu Thr

340

Gly Leu Pro Val Cys

360

Thr Gly Leu Thr His

375

Ser Gly Glu Asn Leu
390

Ala Arg Ala Gln Ala

405

Leu Ile Arg Leu Lys

420

Arg Leu Gly Ala Val

440

Lys Tyr Ile Met Thr

D NO 53
H: 1401
DNA

455

Pro Gly Glu
315

Cys Tyr Asp
330

Thr Val Arg
345

Gln Asp His

Ile Asp Ala

Pro Tyr Leu
395

Pro Pro Pro
410

Pro Thr Leu
425

Gln Asn Glu

Cys Met Ser

<213> ORGANISM: Artificial Sequence

<220> FEATU

<223> OTHER INFORMATION: Description of Artificial Sequence:

polyn

RE:

ucleotide

<400> SEQUENCE: 53

getgttgact

gacaactcett

actggttetg

ctggttetga

cacggtatcg

acttactcta

atcatcatct

gttctggace

cegggttetyg

gaaatccegt

attttetgee

atcaacgetg

gttgttgttyg

atcgattgca

atcgaaacga

ggtcgcggca

ttcgataget

ttatcceggt

ctcegeeggt

gtaaatctac

accegtetgt

acccgaacat

cttacggtaa

gcgacgaatg

aggctgaaac

ttactgttce

tctacggtaa

actctaaaaa

ttgcttacta

tggccactga

acacttgegt

tcaccetgec

aaccgggtat

ctgttetgty

tgaaaatctc

tgttcecgeag

taaagttcca

tgctgcetact

tcgtactggt

attcctgget

ccactctact

tgcaggtgcet

gcacccgaac

agctatceeg

aaaatgcgac

cegtggtetyg

cgctetgatg

tactcagacc

gcaggatgca

ttaccgttte

tgagtgttat

gagactacta

tctttecagy

getgettacy

ctgggttteg

gtacgtacta

gacggtggtt

gacgctactt

cgtetggttyg

atcgaagaag

ctcgaggtta

gaactggcetyg

gacgtttety

actggttacg

gtagatttta

gtttceegta

gtggegcegg

gacgcgggtt

300

Arg Pro Ser

Ala Gly Cys

Leu Arg Ala

350

Leu Glu Phe
365

His Phe Leu
380

Val Ala Tyr

Ser Trp Asp

His Gly Pro

430

Ile Thr Leu
445

Ala Asp Leu
460

tgcgttctee

ttgctcacct

ctgctcaggy

gegectacat
tcactactgyg
gctetggtgg
ctatcctggy
ttctggetac
ttgetetgte
tcaaaggtygyg
ctaagettgt
ttatcccgac
gtggtgactt
gectggaccee
cccagegteg
gegagegtece

gegegtggta

Gly Met
320

Ala Trp
335

Tyr Met

Trp Glu

Ser Gln

Gln Ala

400
Gln Met
415
Thr Pro

Thr His

Glu Val

Synthetic
ggttttcact 60
gcatgctceg 120
ttacaaagtt 180
gtctaaagct 240
ttctecgate 300
tgcttacgat 360
tatcggtacc 420
tgctactecy 480
gactactggt 540
tcgtcaccty 600
tgctctgggt 660
ttectggtgac 720
cgactctgtt 780
gactttcact 840
tggccgtacce 900
atccggtatyg 960
cgaactgact 1020
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ceggetgaaa

caagaccacc

tttetgtece

actgtgtgeg

atccgtcetga

cagaacgaaa

gacctggaag

<210> SEQ I
<211> LENGT.
<212> TYPE:

ctactgtacg
tggaattttg
agactaaaca
ccegtgegea
aaccgaccct
tcacgetgac
tggtgactte
D NO 54

H: 467
PRT

cctgegtgea

ggaaggtgtc

gtctggtgaa

ggcgecgeca

gcacggtecyg

gcacceggte

C

tacatgaata cgccgggtet

tttactggce tgacccatat

aacctgcegt acctggtgge

ccgagetggyg accaaatgtyg

acgccactge tgtaccgect

actaaataca ttatgacttg

<213> ORGANISM: Artificial Sequence

<220> FEATU

RE:

<223> OTHER INFORMATION: Description of Artificial Sequ

polyp

eptide

<400> SEQUENCE: 54

Ala Val Asp
1

Pro Val Phe
Gln Val Ala
35

Val Pro Ala
50

Pro Ser Val

His Gly Ile

Gly Ser Pro

Gly Cys Ser
115

Ser Thr Asp
130

Ala Glu Thr
145

Pro Gly Ser

Ser Thr Thr

Val Ile Lys
195

Cys Asp Glu
210

Ala Tyr Tyr
225

Val Val Val

Phe Asp Ser

Phe Ser Leu
275

Phe Ile Pro Val Glu

5

Thr Asp Asn Ser Ser

20

His Leu His Ala Pro

40

Ala Tyr Ala Ala Gln

55

Ala Ala Thr Leu Gly

70

Asp Pro Asn Ile Arg

85

Ile Thr Tyr Ser Thr

100

Gly Gly Ala Tyr Asp

120

Ala Thr Ser Ile Leu

135

Ala Gly Ala Arg Leu
150

Val Thr Val Pro His

165

Gly Glu Ile Pro Phe

180

Gly Gly Arg His Leu

200

Leu Ala Ala Lys Leu

215

Arg Gly Leu Asp Val
230

Val Ala Thr Asp Ala

245

Val Ile Asp Cys Asn

260

Asp Pro Thr Phe Thr

280

Asn Leu Glu Thr Thr Met
10

Pro Pro Val Val Pro Gln
25 30

Thr Gly Ser Gly Lys Ser
45

Gly Tyr Lys Val Leu Val
60

Phe Gly Ala Tyr Met Ser
75

Thr Gly Val Arg Thr Ile
90

Tyr Gly Lys Phe Leu Ala
105 110

Ile Ile Ile Cys Asp Glu
125

Gly Ile Gly Thr Val Leu
140

Val Val Leu Ala Thr Ala
155

Pro Asn Ile Glu Glu Val
170

Tyr Gly Lys Ala Ile Pro
185 190

Ile Phe Cys His Ser Lys
205

Val Ala Leu Gly Ile Asn
220

Ser Val Ile Pro Thr Ser
235

Leu Met Thr Gly Tyr Gly
250

Thr Cys Val Thr Gln Thr
265 270

Ile Glu Thr Ile Thr Leu
285

gCngtgtgt

cgacgcacac

gtatcaagcce

gaagtgccetg

gggtgcagtg

catgagcgca

1080

1140

1200

1260

1320

1380

1401

ence: Synthetic

Arg Ser
15

Ser Phe

Thr Lys

Leu Asn

Lys Ala
80

Thr Thr
95

Asp Gly

Cys His

Asp Gln

Thr Pro
160

Ala Leu
175

Leu Glu

Lys Lys

Ala Val

Gly Asp
240

Gly Asp
255

Val Asp

Pro Gln
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Asp Ala Val
290

Pro Gly Ile
305

Phe Asp Ser

Tyr Glu Leu

Asn Thr Pro

355

Gly Val Phe
370

Thr Lys Gln
385

Thr Val Cys

Trp Lys Cys

Leu Leu Tyr

435

Pro Val Thr
450

Val Thr Ser
465

<210> SEQ I
<211> LENGT.
<212> TYPE:

Ser Arg Thr Gln Arg

295

Tyr Arg Phe Val Ala
310

Ser Val Leu Cys Glu

325

Thr Pro Ala Glu Thr

340

Gly Leu Pro Val Cys

360

Thr Gly Leu Thr His

375

Ser Gly Glu Asn Leu
390

Ala Arg Ala Gln Ala

405

Leu Ile Arg Leu Lys

420

Arg Leu Gly Ala Val

440

Lys Tyr Ile Met Thr

D NO 55
H: 1401
DNA

455

Arg Gly Arg
Pro Gly Glu
315

Cys Tyr Asp
330

Thr Val Arg
345

Gln Asp His

Ile Asp Ala

Pro Tyr Leu

395

Pro Pro Pro
410

Pro Thr Leu
425

Gln Asn Glu

Cys Met Ser

<213> ORGANISM: Artificial Sequence

<220> FEATU

<223> OTHER INFORMATION: Description of Artificial Sequence:

polyn

RE:

ucleotide

<400> SEQUENCE: 55

getgttgact

gacaactcett

actggttetg

ctggttetga

cacggtatcg

acttactcta

atcatcatct

gttctggace

cegggttetyg

gaaatccegt

attttetgee

atcaacgetg

gttgttgttyg

atcgattgca

atcgaaacga

ggtcgcggca

ttatcceggt

ctcegeeggt

gtaaatctac

accegtetgt

acccgaacat

cttacggtaa

gcgacgaatg

aggctgaaac

ttactgttce

tctacggtaa

actctaaaaa

ttgcttacta

tggccactga

acacttgegt

tcaccetgec

aaccgggtat

tgaaaatctc

tgttcecgeag

taaagttcca

tgctgcetact

tcgtactggt

attcctgget

ccactctact

tgcaggtgcet

gcacccgaac

agctatceeg

aaaatgcgac

cegtggtetyg

cgctetgatg

tactcagacc

gcaggatgca

ttaccgttte

gagactacta

tctttecagy

getgettacy

ctgggttteg

gtacgtacta

gacggtggtt

gacgctactt

cgtetggttyg

atcgaagaag

ctcgaggtta

gaactggcetyg

gacgtttety

actggttaca

gtagatttta

gtttceegta

gtggegcegg

Thr Gly Arg
300

Arg Pro Ser

Ala Gly Cys

Leu Arg Ala

350

Leu Glu Phe
365

His Phe Leu
380

Val Ala Tyr

Ser Trp Asp

His Gly Pro

430

Ile Thr Leu
445

Ala Asp Leu
460

tgcgttctee
ttgctcacct

ctgctcaggy
gegectacat

tcactactgyg

gCtCtggtgg

ctatcctggy
ttctggetac
ttgetetgte
tcaaaggtygyg
ctaagettgt
ttatcccgac
ctggtgactt
gectggaccee

cccategteg

gegagegtece

Gly Lys
Gly Met
320

Ala Trp
335

Tyr Met

Trp Glu

Ser Gln

Gln Ala

400
Gln Met
415
Thr Pro

Thr His

Glu Val

Synthetic
ggttttcact 60
gcatgctceg 120
ttacaaagtt 180
gtctaaagct 240
ttctecgate 300
tgcttacgat 360
tatcggtacc 420
tgctactecy 480
gactactggt 540
tcgtcaccty 600
tgctctgggt 660
ttectggtgac 720
cgactctgtt 780
gactttcact 840
tggccgtacce 900
atccggtatyg 960



153

US 9,194,873 B2

-continued

154

ttcgataget

ceggetgaaa

caagaccacc

tttetgtece

actgtgtgeg

atccgtcetga

cagaacgaaa

gacctggaag

<210> SEQ I
<211> LENGT.
<212> TYPE:

ctgttetgtyg
ctactgtacg
tggaattttg
agactaaaca
ccegtgegea
aaccgaccct
tcacgetgac
tggtgactte
D NO 56

H: 467
PRT

tgagtgttat

cctgegtgea

ggaaggtgtc

gtctggtgaa

ggcgecgeca

gcacggtecyg

gcacceggte

C

gacgcgggtt gcgegtggta
tacatgaata cgccgggtet
tttactggce tgacccatat
aacctgcegt acctggtgge
ccgagetggyg accaaatgtyg
acgccactge tgtaccgect

actaaataca ttatgacttg

<213> ORGANISM: Artificial Sequence

<220> FEATU

RE:

<223> OTHER INFORMATION: Description of Artificial Sequ

polyp

eptide

<400> SEQUENCE: 56

Ala Val Asp
1

Pro Val Phe

Gln Val Ala

Val Pro Ala
50

Pro Ser Val

His Gly Ile

Gly Ser Pro

Gly Cys Ser
115

Ser Thr Asp
130

Ala Glu Thr
145

Pro Gly Ser

Ser Thr Thr

Val Ile Lys
195

Cys Asp Glu
210

Ala Tyr Tyr
225

Val Val Val

Phe Asp Ser

Phe Ile Pro Val Glu

5

Thr Asp Asn Ser Ser

20

His Leu His Ala Pro

40

Ala Tyr Ala Ala Gln

55

Ala Ala Thr Leu Gly

70

Asp Pro Asn Ile Arg

85

Ile Thr Tyr Ser Thr

100

Gly Gly Ala Tyr Asp

120

Ala Thr Ser Ile Leu

135

Ala Gly Ala Arg Leu
150

Val Thr Val Pro His

165

Gly Glu Ile Pro Phe

180

Gly Gly Arg His Leu

200

Leu Ala Ala Lys Leu

215

Arg Gly Leu Asp Val
230

Val Ala Thr Asp Ala

245

Val Ile Asp Cys Asn

260

Asn Leu Glu Thr Thr Met
10

Pro Pro Val Val Pro Gln
25 30

Thr Gly Ser Gly Lys Ser
45

Gly Tyr Lys Val Leu Val
60

Phe Gly Ala Tyr Met Ser
75

Thr Gly Val Arg Thr Ile
90

Tyr Gly Lys Phe Leu Ala
105 110

Ile Ile Ile Cys Asp Glu
125

Gly Ile Gly Thr Val Leu
140

Val Val Leu Ala Thr Ala
155

Pro Asn Ile Glu Glu Val
170

Tyr Gly Lys Ala Ile Pro
185 190

Ile Phe Cys His Ser Lys
205

Val Ala Leu Gly Ile Asn
220

Ser Val Ile Pro Thr Ser
235

Leu Met Thr Gly Tyr Thr
250

Thr Cys Val Thr Gln Thr
265 270

cgaactgact

gCngtgtgt

cgacgcacac

gtatcaagcce

gaagtgccetg

gggtgcagtg

catgagcgca

1020

1080

1140

1200

1260

1320

1380

1401

ence: Synthetic

Arg Ser
15

Ser Phe

Thr Lys

Leu Asn

Lys Ala
80

Thr Thr
95

Asp Gly

Cys His

Asp Gln

Thr Pro
160

Ala Leu
175

Leu Glu

Lys Lys

Ala Val

Gly Asp
240

Gly Asp
255

Val Asp
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Phe Ser Leu
275

Asp Ala Val
290

Pro Gly Ile
305

Phe Asp Ser

Tyr Glu Leu

Asn Thr Pro

355

Gly Val Phe
370

Thr Lys Gln
385

Thr Val Cys

Trp Lys Cys

Leu Leu Tyr

435

Pro Val Thr
450

Val Thr Ser
465

<210> SEQ I
<211> LENGT.
<212> TYPE:

Asp Pro Thr Phe Thr

280

Ser Arg Thr His Arg

295

Tyr Arg Phe Val Ala
310

Ser Val Leu Cys Glu

325

Thr Pro Ala Glu Thr

340

Gly Leu Pro Val Cys

360

Thr Gly Leu Thr His

375

Ser Gly Glu Asn Leu
390

Ala Arg Ala Gln Ala

405

Leu Ile Arg Leu Lys

420

Arg Leu Gly Ala Val

440

Lys Tyr Ile Met Thr

D NO 57
H: 1401
DNA

455

Ile Glu Thr

Arg Gly Arg

Pro Gly Glu

315

Cys Tyr Asp
330

Thr Val Arg
345

Gln Asp His

Ile Asp Ala

Pro Tyr Leu
395

Pro Pro Pro
410

Pro Thr Leu
425

Gln Asn Glu

Cys Met Ser

<213> ORGANISM: Artificial Sequence

<220> FEATU

<223> OTHER INFORMATION: Description of Artificial Sequence:

polyn

RE:

ucleotide

<400> SEQUENCE: 57

getgttgact
gacaactcett
actggttetg
ctggttetga
cacggtatcg
acttactcta
atcatcatct

gttctggace

cegggttetyg

gaaatccegt

attttetgee

atcaacgetg

gttgttgttyg

atcgattgca

atcgaaacga

ttatcceggt

ctcegeeggt

gtaaatctac

accegtetgt

acccgaacat

cttacggtaa

gcgacgaatg

aggctgaaac

ttactgttce

tctacggtaa

actctaaaaa

ttgcttacta

tggccactga

acacttgegt

tcaccetgec

tgaaaatctc

tgttcecgeag

taaagttcca

tgctgcetact

tcgtactggt

attcctgget

ccactctact

tgcaggtgcet

gcacccgaac

agctatceeg

aaaatgcgac

cegtggtetyg

cgctetgatg

tactcagacc

gcaggatgca

gagactacta

tctttecagy

getgettacy

ctgggttteg

gtacgtacta

gacggtggtt

gacgctactt

cgtetggttyg

atcgaagaag

ctcgaggtta

gaactggcetyg

gacgtttety

actggttaca

gtagatttta

gtttceegta

Ile Thr Leu
285

Thr Gly Arg
300

Arg Pro Ser

Ala Gly Cys

Leu Arg Ala

350

Leu Glu Phe
365

His Phe Leu
380

Val Ala Tyr

Ser Trp Asp

His Gly Pro
430

Ile Thr Leu
445

Ala Asp Leu
460

tgcgttctee

ttgctcacct

ctgctcaggy

gegectacat
tcactactgyg
gctetggtgg
ctatcctggy
ttctggetac
ttgetetgte
tcaaaggtygyg
ctaagettgt
ttatcccgac
ctggtgactt
gectggaccee

cccagegteg

Pro Gln

Gly Lys

Gly Met
320

Ala Trp
335

Tyr Met

Trp Glu

Ser Gln

Gln Ala

400
Gln Met
415
Thr Pro

Thr His

Glu Val

Synthetic
ggttttcact 60
gcatgctceg 120
ttacaaagtt 180
gtctaaagct 240
ttctecgate 300
tgcttacgat 360
tatcggtacc 420
tgctactecy 480
gactactggt 540
tcgtcaccty 600
tgctctgggt 660
ttectggtgac 720
cgactctgtt 780
gactttcact 840
tggcgcgacce 900
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-continued

ggtecgeggea aaccgggtat ttaccgtttce gtggegecegg gegagegtec atccggtatg 960

ttcgataget ctgttctgtyg tgagtgttat gacgegggtt gecgcecgtggta cgaactgact 1020

ccggctgaaa ctactgtacg cctgcgtgca tacatgaata cgccgggtet gecggtgtgt 1080

caagaccacc tggaattttg ggaaggtgtc tttactggcc tgacccatat cgacgcacac 1140

tttctgtece agactaaaca gtctggtgaa aacctgcegt acctggtggce gtatcaagcece 1200

actgtgtgeg cccegtgegca ggcgcecgeca cegagetggyg accaaatgtyg gaagtgectg 1260

atccgtetga aaccgacccect gcacggtceccg acgccactge tgtaccgcect gggtgcagtg 1320

cagaacgaaa tcacgctgac gcacccggtce actaaataca ttatgacttg catgagcgca 1380

gacctggaag tggtgacttc ¢ 1401

<210> SEQ ID NO 58

<211> LENGTH: 467

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic
polypeptide

<400> SEQUENCE: 58

Ala Val Asp Phe Ile Pro Val Glu Asn Leu Glu Thr Thr Met Arg Ser
1 5 10 15

Pro Val Phe Thr Asp Asn Ser Ser Pro Pro Val Val Pro Gln Ser Phe
20 25 30

Gln Val Ala His Leu His Ala Pro Thr Gly Ser Gly Lys Ser Thr Lys
Val Pro Ala Ala Tyr Ala Ala Gln Gly Tyr Lys Val Leu Val Leu Asn
50 55 60

Pro Ser Val Ala Ala Thr Leu Gly Phe Gly Ala Tyr Met Ser Lys Ala
65 70 75 80

His Gly Ile Asp Pro Asn Ile Arg Thr Gly Val Arg Thr Ile Thr Thr
85 90 95

Gly Ser Pro Ile Thr Tyr Ser Thr Tyr Gly Lys Phe Leu Ala Asp Gly
100 105 110

Gly Cys Ser Gly Gly Ala Tyr Asp Ile Ile Ile Cys Asp Glu Cys His
115 120 125

Ser Thr Asp Ala Thr Ser Ile Leu Gly Ile Gly Thr Val Leu Asp Gln
130 135 140

Ala Glu Thr Ala Gly Ala Arg Leu Val Val Leu Ala Thr Ala Thr Pro
145 150 155 160

Pro Gly Ser Val Thr Val Pro His Pro Asn Ile Glu Glu Val Ala Leu
165 170 175

Ser Thr Thr Gly Glu Ile Pro Phe Tyr Gly Lys Ala Ile Pro Leu Glu
180 185 190

Val Ile Lys Gly Gly Arg His Leu Ile Phe Cys His Ser Lys Lys Lys
195 200 205

Cys Asp Glu Leu Ala Ala Lys Leu Val Ala Leu Gly Ile Asn Ala Val
210 215 220

Ala Tyr Tyr Arg Gly Leu Asp Val Ser Val Ile Pro Thr Ser Gly Asp
225 230 235 240

Val Val Val Val Ala Thr Asp Ala Leu Met Thr Gly Tyr Thr Gly Asp
245 250 255

Phe Asp Ser Val Ile Asp Cys Asn Thr Cys Val Thr Gln Thr Val Asp
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160

-continued
260 265 270
Phe Ser Leu Asp Pro Thr Phe Thr Ile Glu Thr Ile Thr Leu Pro Gln
275 280 285
Asp Ala Val Ser Arg Thr Gln Arg Arg Gly Ala Thr Gly Arg Gly Lys
290 295 300
Pro Gly Ile Tyr Arg Phe Val Ala Pro Gly Glu Arg Pro Ser Gly Met
305 310 315 320
Phe Asp Ser Ser Val Leu Cys Glu Cys Tyr Asp Ala Gly Cys Ala Trp
325 330 335
Tyr Glu Leu Thr Pro Ala Glu Thr Thr Val Arg Leu Arg Ala Tyr Met
340 345 350
Asn Thr Pro Gly Leu Pro Val Cys Gln Asp His Leu Glu Phe Trp Glu
355 360 365
Gly Val Phe Thr Gly Leu Thr His Ile Asp Ala His Phe Leu Ser Gln
370 375 380
Thr Lys Gln Ser Gly Glu Asn Leu Pro Tyr Leu Val Ala Tyr Gln Ala
385 390 395 400
Thr Val Cys Ala Arg Ala Gln Ala Pro Pro Pro Ser Trp Asp Gln Met
405 410 415
Trp Lys Cys Leu Ile Arg Leu Lys Pro Thr Leu His Gly Pro Thr Pro
420 425 430
Leu Leu Tyr Arg Leu Gly Ala Val Gln Asn Glu Ile Thr Leu Thr His
435 440 445
Pro Val Thr Lys Tyr Ile Met Thr Cys Met Ser Ala Asp Leu Glu Val
450 455 460
Val Thr Ser
465
<210> SEQ ID NO 59
<211> LENGTH: 1401
<212> TYPE: DNA
<213> ORGANISM: Artificial Sequence
<220> FEATURE:
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic
polynucleotide
<400> SEQUENCE: 59
getgttgact ttatcccggt tgaaaatctce gagactacta tgecgttctec ggttttcact 60
gacaactctt ctececgeceggt tgttccgecag tetttecagg ttgctcacct geatgetecg 120
actggttctyg gtaaatctac taaagttcca getgettacyg ctgctcaggyg ttacaaagtt 180
ctggttctga accegtetgt tgctgctact ctgggttteg gegectacat gtctaaaget 240
cacggtatcg acccgaacat tcgtactggt gtacgtacta tcactactgg ttctecgate 300
acttactcta cttacggtaa attcctgget gacggtggtt getetggtgg tgcttacgat 360
atcatcatct gcgacgaatg ccactctact gacgctactt ctatcctggyg tatcggtace 420
gttetggace aggctgaaac tgcaggtgct cgtcetggttg ttetggetac tgctactecg 480
cegggttetyg ttactgttcece gcacccgaac atcgaagaag ttgctcetgte gactactggt 540
gaaatccegt tctacggtaa agctatccceg ctcgaggtta tcaaaggtgg tegtcacctg 600
attttctgcee actctaaaaa aaaatgcgac gaactggetyg ctaagettgt tgctetgggt 660
atcaacgctg ttgcttacta ccgtggtetg gacgtttetyg ttatcccgac ttcetggtgac 720
gttgttgttyg tggccactga cgctctgatg actggttaca ctggtgactt cgactctgtt 780
atcgattgca acacttgegt tactcagacc gtagatttta gectggacce gactttcact 840
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-continued
atcgaaacga tcaccctgcce gcaggatgca gtttceccgta cccagegtceg tggecgtacce 900
ggtaaaggca aaccgggtat ttaccgtttc gtggegcegg gecgagcgtec atccggtatg 960

ttcgataget ctgttctgtyg tgagtgttat gacgegggtt gecgcecgtggta cgaactgact 1020

ccggctgaaa ctactgtacg cctgcgtgca tacatgaata cgccgggtet gecggtgtgt 1080

caagaccacc tggaattttg ggaaggtgtc tttactggcc tgacccatat cgacgcacac 1140

tttctgtece agactaaaca gtctggtgaa aacctgcegt acctggtggce gtatcaagcece 1200

actgtgtgeg cccegtgegca ggcgcecgeca cegagetggyg accaaatgtyg gaagtgectg 1260

atccgtetga aaccgacccect gcacggtceccg acgccactge tgtaccgcect gggtgcagtg 1320

cagaacgaaa tcacgctgac gcacccggtce actaaataca ttatgacttg catgagcgca 1380

gacctggaag tggtgacttc ¢ 1401

<210> SEQ ID NO 60

<211> LENGTH: 467

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic
polypeptide

<400> SEQUENCE: 60

Ala Val Asp Phe Ile Pro Val Glu Asn Leu Glu Thr Thr Met Arg Ser
1 5 10 15

Pro Val Phe Thr Asp Asn Ser Ser Pro Pro Val Val Pro Gln Ser Phe
20 25 30

Gln Val Ala His Leu His Ala Pro Thr Gly Ser Gly Lys Ser Thr Lys
35 40 45

Val Pro Ala Ala Tyr Ala Ala Gln Gly Tyr Lys Val Leu Val Leu Asn
50 55 60

Pro Ser Val Ala Ala Thr Leu Gly Phe Gly Ala Tyr Met Ser Lys Ala
65 70 75 80

His Gly Ile Asp Pro Asn Ile Arg Thr Gly Val Arg Thr Ile Thr Thr
85 90 95

Gly Ser Pro Ile Thr Tyr Ser Thr Tyr Gly Lys Phe Leu Ala Asp Gly
100 105 110

Gly Cys Ser Gly Gly Ala Tyr Asp Ile Ile Ile Cys Asp Glu Cys His
115 120 125

Ser Thr Asp Ala Thr Ser Ile Leu Gly Ile Gly Thr Val Leu Asp Gln
130 135 140

Ala Glu Thr Ala Gly Ala Arg Leu Val Val Leu Ala Thr Ala Thr Pro
145 150 155 160

Pro Gly Ser Val Thr Val Pro His Pro Asn Ile Glu Glu Val Ala Leu
165 170 175

Ser Thr Thr Gly Glu Ile Pro Phe Tyr Gly Lys Ala Ile Pro Leu Glu
180 185 190

Val Ile Lys Gly Gly Arg His Leu Ile Phe Cys His Ser Lys Lys Lys
195 200 205

Cys Asp Glu Leu Ala Ala Lys Leu Val Ala Leu Gly Ile Asn Ala Val
210 215 220

Ala Tyr Tyr Arg Gly Leu Asp Val Ser Val Ile Pro Thr Ser Gly Asp
225 230 235 240

Val Val Val Val Ala Thr Asp Ala Leu Met Thr Gly Tyr Thr Gly Asp
245 250 255
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-continued

164

Phe Asp Ser
Phe Ser Leu
275

Asp Ala Val
290

Pro Gly Ile
305

Phe Asp Ser

Tyr Glu Leu

Asn Thr Pro

355

Gly Val Phe
370

Thr Lys Gln
385

Thr Val Cys

Trp Lys Cys

Leu Leu Tyr

435

Pro Val Thr
450

Val Thr Ser
465

<210> SEQ I
<211> LENGT.
<212> TYPE:

Val Ile Asp Cys Asn

260

Asp Pro Thr Phe Thr

280

Ser Arg Thr Gln Arg

295

Tyr Arg Phe Val Ala
310

Ser Val Leu Cys Glu

325

Thr Pro Ala Glu Thr

340

Gly Leu Pro Val Cys

360

Thr Gly Leu Thr His

375

Ser Gly Glu Asn Leu
390

Ala Arg Ala Gln Ala

405

Leu Ile Arg Leu Lys

420

Arg Leu Gly Ala Val

440

Lys Tyr Ile Met Thr

D NO 61
H: 1401
DNA

455

Thr Cys Val
265

Ile Glu Thr

Arg Gly Arg

Pro Gly Glu

315

Cys Tyr Asp
330

Thr Val Arg
345

Gln Asp His

Ile Asp Ala

Pro Tyr Leu

395

Pro Pro Pro
410

Pro Thr Leu
425

Gln Asn Glu

Cys Met Ser

<213> ORGANISM: Artificial Sequence

<220> FEATU

<223> OTHER INFORMATION: Description of Artificial Sequence:

polyn

RE:

ucleotide

<400> SEQUENCE: 61

getgttgact

gacaactcett

actggttetg

ctggttetga

cacggtatcg

acttactcta

atcatcatct

gttctggace

cegggttetyg

gaaatccegt

attttetgee

atcaacgetg

gttgttgttyg

ttatcceggt

ctcegeeggt

gtaaatctac

accegtetgt

acccgaacat

cttacggtaa

gcgacgaatg

aggctgaaac

ttactgttce

tctacggtaa

actctaaaaa

ttgcttacta

tggccactga

tgaaaatctc

tgttcecgeag

taaagttcca

tgctgcetact

tcgtactggt

attcctgget

ccactctact

tgcaggtgcet

gcacccgaac

agctatceeg

aaaatgcgac

cegtggtetyg

cgctetgatg

gagactacta

tctttecagy

getgettacy

ctgggttteg

gtacgtacta

gacggtggtt

gacgctactt

cgtetggttyg

atcgaagaag

ctcgaggtta

gaactggcetyg

gacgtttety

actggttaca

Thr Gln Thr
270

Ile Thr Leu
285

Thr Gly Lys
300

Arg Pro Ser

Ala Gly Cys

Leu Arg Ala

350

Leu Glu Phe
365

His Phe Leu
380

Val Ala Tyr

Ser Trp Asp

His Gly Pro
430

Ile Thr Leu
445

Ala Asp Leu
460

tgcgttctee

ttgctcacct

ctgctcaggy

gegectacat
tcactactgyg
gctetggtgg
ctatcctggy
ttctggetac
ttgetetgte
tcaaaggtygyg
ctaagettgt
ttatcccgac

ctggtgactt

Val Asp

Pro Gln

Gly Lys

Gly Met

320

Ala Trp
335

Tyr Met

Trp Glu

Ser Gln

Gln Ala

400
Gln Met
415
Thr Pro

Thr His

Glu Val

Synthetic
ggttttcact 60
gcatgctceg 120
ttacaaagtt 180
gtctaaagct 240
ttctecgate 300
tgcttacgat 360
tatcggtacc 420
tgctactecy 480
gactactggt 540
tcgtcaccty 600
tgctctgggt 660
ttectggtgac 720
cgactctgtt 780
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-continued
atcgattgca acacttgegt tactcagacc gtagatttta gcctggaccce gactttcact 840
atcgaaacga tcaccctgcce gcaggatgca gtttceccgta cccagegtceg tggecgtacce 900
ggtcgcggca aaccgggtat ttaccgttte gtggegcegg gegagegtcc atccggtatg 960

ttcgataget ctgttctgtyg tgagtgttat gacgcgggta gegcgtggta cgaactgact 1020

ccggctgaaa ctactgtacg cctgcgtgca tacatgaata cgccgggtet gecggtgtgt 1080

caagaccacc tggaattttg ggaaggtgtc tttactggcc tgacccatat cgacgcacac 1140

tttctgtece agactaaaca gtctggtgaa aacctgcegt acctggtggce gtatcaagcece 1200

actgtgtgeg cccegtgegca ggcgcecgeca cegagetggyg accaaatgtyg gaagtgectg 1260

atccgtetga aaccgacccect gcacggtceccg acgccactge tgtaccgcect gggtgcagtg 1320

cagaacgaaa tcacgctgac gcacccggtce actaaataca ttatgacttg catgagcgca 1380

gacctggaag tggtgacttc ¢ 1401

<210> SEQ ID NO 62

<211> LENGTH: 467

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic
polypeptide

<400> SEQUENCE: 62

Ala Val Asp Phe Ile Pro Val Glu Asn Leu Glu Thr Thr Met Arg Ser
1 5 10 15

Pro Val Phe Thr Asp Asn Ser Ser Pro Pro Val Val Pro Gln Ser Phe
20 25 30

Gln Val Ala His Leu His Ala Pro Thr Gly Ser Gly Lys Ser Thr Lys
35 40 45

Val Pro Ala Ala Tyr Ala Ala Gln Gly Tyr Lys Val Leu Val Leu Asn
50 55 60

Pro Ser Val Ala Ala Thr Leu Gly Phe Gly Ala Tyr Met Ser Lys Ala
65 70 75 80

His Gly Ile Asp Pro Asn Ile Arg Thr Gly Val Arg Thr Ile Thr Thr
85 90 95

Gly Ser Pro Ile Thr Tyr Ser Thr Tyr Gly Lys Phe Leu Ala Asp Gly
100 105 110

Gly Cys Ser Gly Gly Ala Tyr Asp Ile Ile Ile Cys Asp Glu Cys His
115 120 125

Ser Thr Asp Ala Thr Ser Ile Leu Gly Ile Gly Thr Val Leu Asp Gln
130 135 140

Ala Glu Thr Ala Gly Ala Arg Leu Val Val Leu Ala Thr Ala Thr Pro
145 150 155 160

Pro Gly Ser Val Thr Val Pro His Pro Asn Ile Glu Glu Val Ala Leu
165 170 175

Ser Thr Thr Gly Glu Ile Pro Phe Tyr Gly Lys Ala Ile Pro Leu Glu
180 185 190

Val Ile Lys Gly Gly Arg His Leu Ile Phe Cys His Ser Lys Lys Lys
195 200 205

Cys Asp Glu Leu Ala Ala Lys Leu Val Ala Leu Gly Ile Asn Ala Val
210 215 220

Ala Tyr Tyr Arg Gly Leu Asp Val Ser Val Ile Pro Thr Ser Gly Asp
225 230 235 240



167

US 9,194,873 B2

-continued

168

Phe

Phe

Asp

Pro

305

Phe

Tyr

Asn

Gly

Thr

385

Thr

Trp

Leu

Pro

Val

Asp

Ser

Ala

290

Gly

Asp

Glu

Thr

Val

370

Lys

Val

Lys

Leu

Val

450

Thr

Val

Ser

Leu

275

Val

Ile

Ser

Leu

Pro

355

Phe

Gln

Cys

Cys

Tyr

435

Thr

Ser

Val

Val

260

Asp

Ser

Tyr

Ser

Thr

340

Gly

Thr

Ser

Ala

Leu

420

Arg

Lys

Ala

245

Ile

Pro

Arg

Arg

Val

325

Pro

Leu

Gly

Gly

Arg

405

Ile

Leu

Tyr

Thr

Asp

Thr

Thr

Phe

310

Leu

Ala

Pro

Leu

Glu

390

Ala

Arg

Gly

Ile

Asp

Cys

Phe

Gln

295

Val

Cys

Glu

Val

Thr

375

Asn

Gln

Leu

Ala

Met
455

Ala

Asn

Thr

280

Arg

Ala

Glu

Thr

Cys

360

His

Leu

Ala

Lys

Val

440

Thr

Leu

Thr

265

Ile

Arg

Pro

Cys

Thr

345

Gln

Ile

Pro

Pro

Pro

425

Gln

Cys

Met

250

Cys

Glu

Gly

Gly

Tyr

330

Val

Asp

Asp

Tyr

Pro

410

Thr

Asn

Met

Thr

Val

Thr

Arg

Glu

315

Asp

Arg

His

Ala

Leu

395

Pro

Leu

Glu

Ser

Gly

Thr

Ile

Thr

300

Arg

Ala

Leu

Leu

His

380

Val

Ser

His

Ile

Ala
460

Tyr

Gln

Thr

285

Gly

Pro

Gly

Arg

Glu

365

Phe

Ala

Trp

Gly

Thr

445

Asp

Thr

Thr

270

Leu

Arg

Ser

Ser

Ala

350

Phe

Leu

Tyr

Asp

Pro

430

Leu

Leu

Gly

255

Val

Pro

Gly

Gly

Ala

335

Tyr

Trp

Ser

Gln

Gln

415

Thr

Thr

Glu

Asp

Asp

Gln

Lys

Met

320

Trp

Met

Glu

Gln

Ala

400

Met

Pro

His

Val

465

<210> SEQ ID NO 63
<211> LENGTH: 1401

<212> TYPE:

DNA

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION: Description of Artificial Sequence:

polynucleotide

<400> SEQUENCE: 63

getgttgact

gacaactcett

actggttetg

ctggttetga

cacggtatcg

acttactcta

atcatcatct

gttctggace

cegggttetyg

gaaatccegt

attttetgee

atcaacgetg

ttatcceggt

ctcegeeggt

gtaaatctac

accegtetgt

acccgaacat

cttacggtaa

gcgacgaatg

aggctgaaac

ttactgttce

tctacggtaa

actctaaaaa

ttgcttacta

tgaaaatctc

tgttcecgeag

taaagttcca

tgctgcetact

tcgtactggt

attcctgget

ccactctact

tgcaggtgcet

gcacccgaac

agctatceeg

aaaatgcgac

cegtggtetyg

gagactacta

tctttecagy

getgettacy

ctgggttteg

gtacgtacta

gacggtggtt

gacgctactt

cgtetggttyg

atcgaagaag

ctcgaggtta

gaactggcetyg

gacgtttety

tgcgttctee

ttgctcacct

ctgctcaggy

gegectacat

tcactactgyg

gCtCtggtgg

ctatcctggy

ttctggetac

ttgctetgte

tcaaaggtygyg

ctaagettgt

ttatcccgac

Synthetic
ggttttcact 60
gcatgctceg 120
ttacaaagtt 180
gtctaaagct 240
ttctecgate 300
tgcttacgat 360
tatcggtacc 420
tgctactecy 480
gactactggt 540
tcgtcaccty 600
tgctctgggt 660
ttectggtgac 720
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170

gttgttgttyg

atcgattgca

atcgaaacga

ggtcgcggca

ttcgataget

ceggetgaaa

caagaccacc

tttetgtece

actgtgtgeg

atccgtcetga

cagaacgaaa

gacctggaag

<210> SEQ I
<211> LENGT.
<212> TYPE:

tggccactga
acacttgegt
tcaccetgec
aaccgggtat
ctgttetgtyg
ctactgtacg
tggaattttg
agactaaaca
ccegtgegea
aaccgaccct
tcacgetgac
tggtgactte
D NO 64

H: 467
PRT

cgctetgatg

tactcagacc

gcaggatgca

ttaccgttte

tgagtgttat

cctgegtgea

ggaaggtgtc

gtctggtgaa

ggcgecgeca

gcacggtecyg

gcacceggte

C

actggttaca ctggtgactt

gtagatttta gcctggacce

gtttceegta cccagegteg

gtggCgCng gcgagcgtcc

gacgcgggtt gcgcggcgta

tacatgaata cgccgggtet

tttactggce tgacccatat

aacctgcegt acctggtgge

ccgagetggyg accaaatgtyg

acgccactge tgtaccgect

actaaataca ttatgacttg

<213> ORGANISM: Artificial Sequence

<220> FEATU

RE:

<223> OTHER INFORMATION: Description of

polyp

eptide

<400> SEQUENCE: 64

Ala Val Asp
1

Pro Val Phe
Gln Val Ala
35

Val Pro Ala
50

Pro Ser Val

His Gly Ile

Gly Ser Pro

Gly Cys Ser
115

Ser Thr Asp
130

Ala Glu Thr
145

Pro Gly Ser

Ser Thr Thr

Val Ile Lys
195

Cys Asp Glu
210

Ala Tyr Tyr

Phe Ile Pro Val Glu

5

Thr Asp Asn Ser Ser

20

His Leu His Ala Pro

40

Ala Tyr Ala Ala Gln

55

Ala Ala Thr Leu Gly

70

Asp Pro Asn Ile Arg

85

Ile Thr Tyr Ser Thr

100

Gly Gly Ala Tyr Asp

120

Ala Thr Ser Ile Leu

135

Ala Gly Ala Arg Leu
150

Val Thr Val Pro His

165

Gly Glu Ile Pro Phe

180

Gly Gly Arg His Leu

200

Leu Ala Ala Lys Leu

215

Arg Gly Leu Asp Val

Asn

Pro

25

Thr

Gly

Phe

Thr

Tyr

105

Ile

Gly

Val

Pro

Tyr
185
Ile

Val

Ser

Leu

10

Pro

Gly

Tyr

Gly

Gly

90

Gly

Ile

Ile

Val

Asn

170

Gly

Phe

Ala

Val

Artificial Sequence:

Glu Thr Thr Met

cgactctgtt 780
gactttcact 840
tggccgtacce 900
atccggtatyg 960
cgaactgact 1020
gccggtgtgt 1080
cgacgcacac 1140
gtatcaagcce 1200
gaagtgcctg 1260
gggtgcagtg 1320
catgagcgca 1380

1401

Synthetic

Arg Ser

Val Val Pro Gln Ser Phe

30

Ser Gly Lys Ser

45

Lys Val Leu Val

60

Ala Tyr Met Ser

75

Val Arg Thr Ile

Lys Phe Leu Ala
110

Thr Lys

Leu Asn

Lys Ala

Thr Thr

95

Asp Gly

Ile Cys Asp Glu Cys His

125

Gly Thr Val Leu Asp Gln

140

Leu Ala Thr Ala

155

Ile Glu Glu Val

Lys Ala Ile Pro
190

Cys His Ser Lys

205

Thr Pro
160

Ala Leu
175

Leu Glu

Lys Lys

Leu Gly Ile Asn Ala Val

220

Ile Pro Thr Ser

Gly Asp
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172

225

Val Val Val

Phe Asp Ser

Phe Ser Leu

275

Asp Ala Val
290

Pro Gly Ile
305

Phe Asp Ser

Tyr Glu Leu

Asn Thr Pro

355

Gly Val Phe
370

Thr Lys Gln
385

Thr Val Cys

Trp Lys Cys

Leu Leu Tyr

435

Pro Val Thr
450

Val Thr Ser
465

Val

Val

260

Asp

Ser

Tyr

Ser

Thr

340

Gly

Thr

Ser

Ala

Leu

420

Arg

Lys

Ala

245

Ile

Pro

Arg

Arg

Val

325

Pro

Leu

Gly

Gly

Arg

405

Ile

Leu

Tyr

<210> SEQ ID NO 65

<211> LENGTH:

<212> TYPE:

DNA

1401

230

Thr Asp Ala

Asp Cys Asn

Thr Phe Thr

280

Thr Gln Arg
295

Phe Val Ala
310

Leu Cys Glu

Ala Glu Thr

Pro Val Cys

360

Leu Thr His
375

Glu Asn Leu
390

Ala Gln Ala

Arg Leu Lys

Gly Ala Val
440

Ile Met Thr
455

235

Leu Met Thr
250

Thr Cys Val
265

Ile Glu Thr

Arg Gly Arg

Pro Gly Glu

315

Cys Tyr Asp
330

Thr Val Arg
345

Gln Asp His

Ile Asp Ala

Pro Tyr Leu
395

Pro Pro Pro
410

Pro Thr Leu
425

Gln Asn Glu

Cys Met Ser

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION: Description of Artificial Sequence:
polynucleotide

<400> SEQUENCE:

getgttgact

gacaactcett

65

ttatcceggt tgaaaatctce

ctcegecggt tgttecgeag

actggttectyg gtaaatctac taaagttcca

ctggttetga

cacggtatcg

acttactcta

accegtetgt tgetgetact

acccgaacat tcgtactggt

cttacggtaa attcctgget

atcatcatct gcgacgaatg ccactctact

gttctggace

cegggttetyg

gaaatccegt

attttetgee

aggctgaaac tgcaggtgcet

ttactgttce gcacccgaac

tctacggtaa agctatcceg

actctaaaaa aaaatgcgac

gagactacta

tctttecagy

getgettacy

ctgggttteg

gtacgtacta

gacggtggtt

gacgctactt

cgtetggttyg

atcgaagaag

ctcgaggtta

gaactggcetyg

Gly Tyr Thr

Thr Gln Thr
270

240

Gly Asp
255

Val Asp

Ile Thr Leu Pro Gln

285

Thr Gly Arg

300

Arg Pro Ser

Ala Gly Cys

Leu Arg Ala

350

Leu Glu Phe

365

Gly Lys
Gly Met
320

Ala Ala
335

Tyr Met

Trp Glu

His Phe Leu Ser Gln

380

Val Ala Tyr

Ser Trp Asp

His Gly Pro

430

Ile Thr Leu

445

Ala Asp Leu

460

tgcgttctee

ttgctcacct

ctgctcaggy

gegectacat

tcactactgyg

gCtCtggtgg

ctatcctggy

ttctggetac

ttgctetgte

tcaaaggtygyg

ctaagettgt

Gln Ala
400

Gln Met

415

Thr Pro

Thr His

Glu Val

Synthetic
ggttttcact 60
gcatgctceg 120
ttacaaagtt 180
gtctaaagct 240
ttctecgate 300
tgcttacgat 360
tatcggtacc 420
tgctactecy 480
gactactggt 540
tcgtcaccty 600
tgctctgggt 660
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174

atcaacgetg

gttgttgttyg

atcgattgca

atcgaaacga

ggtcgcggca

ttcgataget

ceggetgaaa

caagaccacc

tttetgtece

actgtgtgeg

atccgtcetga

cagaacgaaa

gacctggaag

<210> SEQ I
<211> LENGT.
<212> TYPE:

ttgcttacta
tggccactga
acacttgegt
tcaccetgec
aaccgggtat
ctgttetgtyg
ctactgtacg
tggaattttg
agactaaaca
ccegtgegea
aaccgaccct
tcacgetgac
tggtgactte
D NO 66

H: 467
PRT

cegtggtetyg
cgctetgatg
tactcagacc
gcaggatgca
ttaccgttte
tgagtgttat
cctgegtgea
ggaaggtgte
gtctggtgaa
ggcgecgeca
gcacggtecyg
gcacceggte

C

gacgtttetyg ttatcccgac

actggttaca ctggtgactt

gtagatttta gcctggacce

gtttceegta cccagegteg

gtggCgCng gcgagcgtcc

gacgcgggtt gcgcgtggta

tacatgaata cgccgggtet

tttactggce tgacccatat

aacctgcegt acctggtgge

ccgagetggyg accaaatgtyg

acgccactge tgtaccgect

actaaataca ttatgacttg

<213> ORGANISM: Artificial Sequence

<220> FEATU

RE:

<223> OTHER INFORMATION: Description of

polyp

eptide

<400> SEQUENCE: 66

Ala Val Asp
1

Pro Val Phe
Gln Val Ala
35

Val Pro Ala
50

Pro Ser Val

His Gly Ile

Gly Ser Pro

Gly Cys Ser
115

Ser Thr Asp
130

Ala Glu Thr
145

Pro Gly Ser

Ser Thr Thr

Val Ile Lys
195

Cys Asp Glu
210

Phe Ile Pro Val Glu

5

Thr Asp Asn Ser Ser

20

His Leu His Ala Pro

40

Ala Tyr Ala Ala Gln

55

Ala Ala Thr Leu Gly

70

Asp Pro Asn Ile Arg

85

Ile Thr Tyr Ser Thr

100

Gly Gly Ala Tyr Asp

120

Ala Thr Ser Ile Leu

135

Ala Gly Ala Arg Leu
150

Val Thr Val Pro His

165

Gly Glu Ile Pro Phe

180

Gly Gly Arg His Leu

200

Leu Ala Ala Lys Leu

215

Asn

Pro

25

Thr

Gly

Phe

Thr

Tyr

105

Ile

Gly

Val

Pro

Tyr
185

Ile

Val

Leu

10

Pro

Gly

Tyr

Gly

Gly

90

Gly

Ile

Ile

Val

Asn
170
Gly

Phe

Ala

Artificial Sequ

Glu Thr Thr Met
Val Val Pro Gln
30

Ser Gly Lys Ser
45

Lys Val Leu Val
60

Ala Tyr Met Ser
75

Val Arg Thr Ile
Lys Phe Leu Ala
110

Ile Cys Asp Glu
125

Gly Thr Val Leu
140

Leu Ala Thr Ala
155

Ile Glu Glu Val
Lys Ala Ile Pro
190

Cys His Ser Lys
205

Leu Gly Ile Asn
220

ttctggtgac

cgactetgtt

gactttcact

tggcegtace

atccggtatg

cgaactgact

geeggtgtet

cgacgcacac

gtatcaagcce

gaagtgccetg

gggtgcagtg

catgagcgca

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1401

ence: Synthetic

Arg Ser
15

Ser Phe

Thr Lys

Leu Asn

Lys Ala

80

Thr Thr
95

Asp Gly

Cys His

Asp Gln

Thr Pro
160

Ala Leu
175
Leu Glu

Lys Lys

Ala Val
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176

Ala Tyr Tyr
225

Val Val Val

Phe Asp Ser

Phe Ser Leu

275

Asp Ala Val
290

Pro Gly Ile
305

Phe Asp Ser

Tyr Glu Leu

Asn Thr Pro

355

Gly Val Phe
370

Thr Lys Gln
385

Thr Val Cys

Trp Lys Cys

Leu Leu Tyr

435

Pro Val Thr
450

Val Thr Ser
465

<210> SEQ I
<211> LENGT.
<212> TYPE:

Arg Gly Leu Asp Val
230

Val Ala Thr Asp Ala

245

Val Ile Asp Cys Asn

260

Asp Pro Thr Phe Thr

280

Ser Arg Thr Gln Arg

295

Tyr Arg Phe Val Ala
310

Ser Val Leu Cys Glu

325

Thr Pro Ala Glu Thr

340

Gly Leu Pro Val Ser

360

Thr Gly Leu Thr His

375

Ser Gly Glu Asn Leu
390

Ala Arg Ala Gln Ala

405

Leu Ile Arg Leu Lys

420

Arg Leu Gly Ala Val

440

Lys Tyr Ile Met Thr

D NO 67
H: 1401
DNA

455

Ser Val Ile
235

Leu Met Thr
250

Thr Cys Val
265

Ile Glu Thr

Arg Gly Arg

Pro Gly Glu

315

Cys Tyr Asp
330

Thr Val Arg
345

Gln Asp His

Ile Asp Ala

Pro Tyr Leu

395

Pro Pro Pro
410

Pro Thr Leu
425

Gln Asn Glu

Cys Met Ser

<213> ORGANISM: Artificial Sequence

<220> FEATU

<223> OTHER INFORMATION: Description of Artificial Sequence:

polyn

RE:

ucleotide

<400> SEQUENCE: 67

getgttgact

gacaactcett

actggttetg

ctggttetga

cacggtatcg

acttactcta

atcatcatct

gttctggace

cegggttetyg

gaaatccegt

ttatcceggt

ctcegeeggt

gtaaatctac

accegtetgt

acccgaacat

cttacggtaa

gcgacgaatg

aggctgaaac

ttactgttce

tctacggtaa

tgaaaatctc

tgttcecgeag

taaagttcca

tgctgcetact

tcgtactggt

attcctgget

ccactctact

tgcaggtgcet

gcacccgaac

agctatceeg

gagactacta

tctttecagy

getgettacy

ctgggttteg

gtacgtacta

gacggtggtt

gacgctactt

cgtetggttyg

atcgaagaag

ctcgaggtta

Pro Thr Ser

Gly Tyr Thr

Thr Gln Thr

270

Ile Thr Leu
285

Thr Gly Arg
300

Arg Pro Ser

Ala Gly Cys

Leu Arg Ala

350

Leu Glu Phe
365

His Phe Leu
380

Val Ala Tyr

Ser Trp Asp

His Gly Pro
430

Ile Thr Leu
445

Ala Asp Leu
460

tgcgttctee
ttgctcacct
ctgctcaggy
gegectacat
tcactactgyg
gctetggtgg
ctatcctggy
ttctggetac

ttgctetgte

tcaaaggtygyg

Gly Asp
240

Gly Asp
255

Val Asp

Pro Gln

Gly Lys

Gly Met

320

Ala Trp
335

Tyr Met

Trp Glu

Ser Gln

Gln Ala

400
Gln Met
415
Thr Pro

Thr His

Glu Val

Synthetic
ggttttcact 60
gcatgctceg 120
ttacaaagtt 180
gtctaaagct 240
ttctecgate 300
tgcttacgat 360
tatcggtacc 420
tgctactecy 480
gactactggt 540
tcgtcaccty 600
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178

attttetgee

atcaacgetg

gttgttgttyg

atcgattgca

atcgaaacga

ggtcgcggca

ttcgataget

ceggetgaaa

caagaccacc

tttetgtece

actgtgtgeg

atccgtcetga

cagaacgaaa

gacctggaag

<210> SEQ I
<211> LENGT.
<212> TYPE:

actctaaaaa

ttgcttacta

tggccactga

acacttgegt

tcaccetgec

aaccgggtat

ctgttetgty

ctactgtacg

tggaattttyg

agactaaaca

ccegtgegea

aaccgaccct

tcacgetgac

tggtgactte

D NO 68

H: 467
PRT

aaaatgcgac

cegtggtetyg

cgctetgatg

tactcagacc

gcaggatgca

ttaccgttte

tgagtgttat

cctgegtgea

ggaaggtgtc

gtctggtgaa

ggcgecgeca

gcacggtecyg

gcacceggte

C

gaactggetyg ctaagettgt

gacgtttetyg ttatcccgac

actggttaca ctggtgactt

gtagatttta gcctggacce

gtttceegta cccagegteg

gtggCgCng gcgagcgtcc

gacgcgggtt gcgcgtggta

tacatgaata cgccgggtet

tttactggce tgacccatat

aacctgcegt acctggtgge

ccgagetggyg accaaatgtyg

acgccactge tgtaccgect

actaaataca ttatgactag

<213> ORGANISM: Artificial Sequence

<220> FEATU

RE:

<223> OTHER INFORMATION: Description of

polyp

eptide

<400> SEQUENCE: 68

Ala Val Asp
1

Pro Val Phe

Gln Val Ala

Val Pro Ala
50

Pro Ser Val

His Gly Ile

Gly Ser Pro

Gly Cys Ser
115

Ser Thr Asp
130

Ala Glu Thr
145

Pro Gly Ser

Ser Thr Thr

Val Ile Lys
195

Phe Ile Pro Val Glu

5

Thr Asp Asn Ser Ser

20

His Leu His Ala Pro

40

Ala Tyr Ala Ala Gln

55

Ala Ala Thr Leu Gly

70

Asp Pro Asn Ile Arg

85

Ile Thr Tyr Ser Thr

100

Gly Gly Ala Tyr Asp

120

Ala Thr Ser Ile Leu

135

Ala Gly Ala Arg Leu
150

Val Thr Val Pro His

165

Gly Glu Ile Pro Phe

180

Gly Gly Arg His Leu

200

Asn

Pro

25

Thr

Gly

Phe

Thr

Tyr

105

Ile

Gly

Val

Pro

Tyr
185

Ile

Leu

10

Pro

Gly

Tyr

Gly

Gly

90

Gly

Ile

Ile

Val

Asn

170

Gly

Phe

Artificial Sequ

Glu Thr Thr Met
Val Val Pro Gln
30

Ser Gly Lys Ser
45

Lys Val Leu Val
60

Ala Tyr Met Ser
75

Val Arg Thr Ile
Lys Phe Leu Ala
110

Ile Cys Asp Glu
125

Gly Thr Val Leu
140

Leu Ala Thr Ala
155

Ile Glu Glu Val
Lys Ala Ile Pro
190

Cys His Ser Lys
205

tgctctgggt

ttctggtgac

cgactetgtt

gactttcact

tggcegtace

atccggtatg

cgaactgact

gCngtgtgt

cgacgcacac

gtatcaagcce

gaagtgccetg

gggtgcagtg

catgagcgca

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1401

ence: Synthetic

Arg Ser
15

Ser Phe

Thr Lys

Leu Asn

Lys Ala
80

Thr Thr
95

Asp Gly

Cys His

Asp Gln

Thr Pro
160

Ala Leu
175

Leu Glu

Lys Lys
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180

Cys

Ala

225

Phe

Phe

Asp

Pro

305

Phe

Tyr

Asn

Gly

Thr

385

Thr

Trp

Leu

Pro

465

<210>
<211>
<212>
<213>
<220>
<223>

Asp

210

Tyr

Val

Asp

Ser

Ala

290

Gly

Asp

Glu

Thr

Val

370

Lys

Val

Lys

Leu

Val

450

Thr

Glu

Tyr

Val

Ser

Leu

275

Val

Ile

Ser

Leu

Pro

355

Phe

Gln

Cys

Cys

Tyr

435

Thr

Ser

Leu

Arg

Val

Val

260

Asp

Ser

Tyr

Ser

Thr

340

Gly

Thr

Ser

Ala

Leu

420

Arg

Lys

Ala

Gly

Ala

245

Ile

Pro

Arg

Arg

Val

325

Pro

Leu

Gly

Gly

Arg

405

Ile

Leu

Tyr

SEQ ID NO 69
LENGTH:
TYPE: DNA
ORGANISM: Artificial Sequence
FEATURE:

1401

Ala

Leu

230

Thr

Asp

Thr

Thr

Phe

310

Leu

Ala

Pro

Leu

Glu

390

Ala

Arg

Gly

Ile

Lys

215

Asp

Asp

Cys

Phe

Gln

295

Val

Cys

Glu

Val

Thr

375

Asn

Gln

Leu

Ala

Met
455

Leu

Val

Ala

Asn

Thr

280

Arg

Ala

Glu

Thr

Cys

360

His

Leu

Ala

Lys

Val

440

Thr

Val

Ser

Leu

Thr

265

Ile

Arg

Pro

Cys

Thr

345

Gln

Ile

Pro

Pro

Pro

425

Gln

Ser

Ala

Val

Met

250

Cys

Glu

Gly

Gly

Tyr

330

Val

Asp

Asp

Tyr

Pro

410

Thr

Asn

Met

Leu

Ile

235

Thr

Val

Thr

Arg

Glu

315

Asp

Arg

His

Ala

Leu

395

Pro

Leu

Glu

Ser

Gly

220

Pro

Gly

Thr

Ile

Thr

300

Arg

Ala

Leu

Leu

His

380

Val

Ser

His

Ile

Ala
460

Ile

Thr

Tyr

Gln

Thr

285

Gly

Pro

Gly

Arg

Glu

365

Phe

Ala

Trp

Gly

Thr

445

Asp

Asn

Ser

Thr

Thr

270

Leu

Arg

Ser

Cys

Ala

350

Phe

Leu

Tyr

Asp

Pro

430

Leu

Leu

Ala

Gly

Gly

255

Val

Pro

Gly

Gly

Ala

335

Tyr

Trp

Ser

Gln

Gln

415

Thr

Thr

Glu

Val

Asp

240

Asp

Asp

Gln

Lys

Met

320

Trp

Met

Glu

Gln

Ala

400

Met

Pro

His

Val

polynucleotide

<400> SEQUENCE: 69

getgttgact

gacaactcett

actggttetg

ctggttetga

cacggtatcg

acttactcta

atcatcatct

gttctggace

cegggttetyg

ttatcceggt

ctcegeeggt

gtaaatctac

accegtetgt

acccgaacat

cttacggtaa

gcgacgaatg

aggctgaaac

ttactgttce

tgaaaatctc

tgttcecgeag

taaagttcca

tgctgcetact

tcgtactggt

attcctgget

cgectetact

tgcaggtgcet

gcacccgaac

gagactacta

tctttecagy

getgettacy

ctgggttteg

gtacgtacta

gacggtggtt

gacgctactt

cgtetggttyg

atcgaagaag

OTHER INFORMATION: Description of Artificial Sequence:

tgcgttctee

ttgctcacct

ctgctcaggy

gegectacat

tcactactgyg

gCtCtggtgg

ctatcctggy

ttctggetac

ttgctetgte

ggttttcact

gecatgcteeg

ttacaaagtt

gtctaaagcet

ttctecegate

tgcttacgat

tatcggtacce

tgctacteeyg

gactactggt

Synthetic

60

120

180

240

300

360

420

480

540
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182

gaaatccegt

attttetgee

atcaacgetg

gttgttgttyg

atcgattgca

atcgaaacga

ggtcgcggca

ttcgataget

ceggetgaaa

caagaccacc

tttetgtece

actgtgtgeg

atccgtcetga

cagaacgaaa

gacctggaag

<210> SEQ I
<211> LENGT.
<212> TYPE:

tctacggtaa
actctaaaaa
ttgcttacta
tggccactga
acacttgegt
tcaccetgec
aaccgggtat
ctgttetgtyg
ctactgtacg
tggaattttg
agactaaaca
ccegtgegea
aaccgaccct
tcacgetgac
tggtgactte
D NO 70

H: 467
PRT

agctatceeg

aaaatgcgac

cegtggtetyg

cgctetgatg

tactcagacc

gcaggatgca

ttaccgttte

tgagtgttat

cctgegtgea

ggaaggtgtc

gtctggtgaa

ggcgecgeca

gcacggtecyg

gcacceggte

C

ctcgaggtta tcaaaggtgyg

gaactggetyg ctaagettgt

gacgtttetyg ttatcccgac

actggttaca ctggtgactt

gtagatttta gcctggacce

gtttceegta cccagegteg

gtggCgCng gcgagcgtcc

gacgcgggtt gcgcgtggta

tacatgaata cgccgggtet

tttactggce tgacccatat

aacctgcegt acctggtgge

ccgagetggyg accaaatgtyg

acgccactge tgtaccgect

actaaataca ttatgacttg

<213> ORGANISM: Artificial Sequence

<220> FEATU

RE:

<223> OTHER INFORMATION: Description of

polyp

eptide

<400> SEQUENCE: 70

Ala Val Asp
1

Pro Val Phe

Gln Val Ala

Val Pro Ala
50

Pro Ser Val

His Gly Ile

Gly Ser Pro

Gly Cys Ser
115

Ser Thr Asp
130

Ala Glu Thr
145

Pro Gly Ser

Ser Thr Thr

Phe Ile Pro Val Glu

5

Thr Asp Asn Ser Ser

20

His Leu His Ala Pro

40

Ala Tyr Ala Ala Gln

55

Ala Ala Thr Leu Gly

70

Asp Pro Asn Ile Arg

85

Ile Thr Tyr Ser Thr

100

Gly Gly Ala Tyr Asp

120

Ala Thr Ser Ile Leu

135

Ala Gly Ala Arg Leu
150

Val Thr Val Pro His

165

Gly Glu Ile Pro Phe

180

Gly Gly Arg His Leu

Asn

Pro

25

Thr

Gly

Phe

Thr

Tyr

105

Ile

Gly

Val

Pro

Tyr
185

Ile

Leu

10

Pro

Gly

Tyr

Gly

Gly

Gly

Ile

Ile

Val

Asn
170

Gly

Phe

Artificial Sequ

Glu Thr Thr Met
Val Val Pro Gln
30

Ser Gly Lys Ser
45

Lys Val Leu Val
60

Ala Tyr Met Ser
75

Val Arg Thr Ile

Lys Phe Leu Ala
110

Ile Cys Asp Glu
125

Gly Thr Val Leu
140

Leu Ala Thr Ala
155

Ile Glu Glu Val

Lys Ala Ile Pro
190

Cys His Ser Lys

tcgtcaccty

tgctctgggt

ttctggtgac

cgactetgtt

gactttcact

tggcgegace

atccggtatg

cgaactgact

gCngtgtgt

cgacgcacac

gtatcaagcce

gaagtgccetg

gggtgcagtg

catgagcgca

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1401

ence: Synthetic

Arg Ser
15

Ser Phe

Thr Lys

Leu Asn

Lys Ala
80

Thr Thr
95

Asp Gly

Cys Ala

Asp Gln

Thr Pro

160

Ala Leu
175

Leu Glu

Lys Lys
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-continued

184

195

Cys Asp Glu
210

Ala Tyr Tyr
225

Val Val Val

Phe Asp Ser

Phe Ser Leu

275

Asp Ala Val
290

Pro Gly Ile
305

Phe Asp Ser

Tyr Glu Leu

Asn Thr Pro

355

Gly Val Phe
370

Thr Lys Gln
385

Thr Val Cys

Trp Lys Cys

Leu Leu Tyr

435

Pro Val Thr
450

Val Thr Ser
465

Leu

Arg

Val

Val

260

Asp

Ser

Tyr

Ser

Thr

340

Gly

Thr

Ser

Ala

Leu

420

Arg

Lys

Ala

Gly

Ala

245

Ile

Pro

Arg

Arg

Val

325

Pro

Leu

Gly

Gly

Arg

405

Ile

Leu

Tyr

<210> SEQ ID NO 71

<211> LENGTH:

<212> TYPE:

DNA

1401

200

Ala Lys Leu
215

Leu Asp Val
230

Thr Asp Ala

Asp Cys Asn

Thr Phe Thr

280

Thr Gln Arg
295

Phe Val Ala
310

Leu Cys Glu

Ala Glu Thr

Pro Val Cys

360

Leu Thr His
375

Glu Asn Leu
390

Ala Gln Ala

Arg Leu Lys

Gly Ala Val
440

Ile Met Thr
455

Val

Ser

Leu

Thr

265

Ile

Arg

Pro

Cys

Thr

345

Gln

Ile

Pro

Pro

Pro

425

Gln

Cys

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION: Description of Artificial Sequence:

polynucleotide

<400> SEQUENCE:

getgttgact

gacaactcett

actggttetg

ctggttetga

cacggtatcg

acttactcta

atcatcatct

gttctggace

71

Ala

Val

Met

250

Cys

Glu

Gly

Gly

Tyr

330

Val

Asp

Asp

Tyr

Pro

410

Thr

Asn

Met

Leu

Ile

235

Thr

Val

Thr

Ala

Glu

315

Asp

Arg

His

Ala

Leu

395

Pro

Leu

Glu

Ser

Gly

220

Pro

Gly

Thr

Ile

Thr

300

Arg

Ala

Leu

Leu

His

380

Val

Ser

His

Ile

Ala
460

205

Ile

Thr

Tyr

Gln

Thr

285

Gly

Pro

Gly

Arg

Glu

365

Phe

Ala

Trp

Gly

Thr

445

Asp

Asn

Ser

Thr

Thr

270

Leu

Arg

Ser

Cys

Ala

350

Phe

Leu

Tyr

Asp

Pro

430

Leu

Leu

Ala

Gly

Gly

255

Val

Pro

Gly

Gly

Ala

335

Tyr

Trp

Ser

Gln

Gln

415

Thr

Thr

Glu

Val

Asp

240

Asp

Asp

Gln

Lys

Met

320

Trp

Met

Glu

Gln

Ala

400

Met

Pro

His

Val

ttatcceggt

ctcegeeggt

gtaaatctac

accegtetgt

acccgaacat

cttacggtaa

gcgacgaaag

aggctgaaac

tgaaaatctc

tgttcecgeag

taaagttcca

tgctgcetact

tcgtactggt

attcctgget

ccactctact

tgcaggtgcet

gagactacta

tctttecagy

getgettacy

ctgggttteg

gtacgtacta

gacggtggtt

gacgctactt

cgtetggttyg

Synthetic
tgcgttetee ggttttcact 60
ttgctcacct gcatgectceg 120
ctgctcaggg ttacaaagtt 180
gcgcectacat gtctaaaget 240
tcactactgg ttctceccgatce 300
gctcetggtgg tgcttacgat 360
ctatcctggg tatcggtacce 420
ttctggetac tgctactceg 480
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186

cegggttetyg
gaaatccegt
attttetgee
atcaacgetg
gttgttgttyg
atcgattgca
atcgaaacga
ggtcgeggea
ttcgataget
ceggetgaaa
caagaccacc
tttetgtece
actgtgtgeg
atccgtcetga

cagaacgaaa

gacctggaag

<210> SEQ I
<211> LENGT.
<212> TYPE:

ttactgttce
tctacggtaa
actctaaaaa
ttgcttacta
tggccactga
acacttgegt
tcaccetgec
aaccgggtat
ctgttetgtyg
ctactgtacg
tggaattttg
agactaaaca
ccegtgegea
aaccgaccct
tcacgetgac
tggtgactte
D NO 72

H: 467
PRT

gcacccgaac

agctatceeg

aaaaagcgac

cegtggtetyg

cgctetgatg

tactcagacc

gcaggatgca

ttaccgttte

tgagtgttat

cctgegtgea

ggaaggtgtc

gtctggtgaa

ggcgecgeca

gcacggtecyg

gcacceggte

C

atcgaagaag ttgctctgte

ctcgaggtta tcaaaggtgyg

gaactggetyg ctaagettgt

gacgtttetyg ttatcccgac

actggttaca ctggtgactt

gtagatttta gcctggacce

gtttceegta cccagegteg

gtggCgCng gcgagcgtcc

gacgcgggtt gcgcgtggta

tacatgaata cgccgggtet

tttactggce tgacccatat

aacctgcegt acctggtgge

ccgagetggyg accaaatgtyg

acgccactge tgtaccgect

actaaataca ttatgacttg

<213> ORGANISM: Artificial Sequence

<220> FEATU

RE:

<223> OTHER INFORMATION: Description of

polyp

eptide

<400> SEQUENCE: 72

Ala Val Asp
1

Pro Val Phe

Gln Val Ala
35

Val Pro Ala
50

Pro Ser Val

His Gly Ile

Gly Ser Pro

Gly Cys Ser
115

Ser Thr Asp
130

Ala Glu Thr
145

Pro Gly Ser

Ser Thr Thr

Phe Ile Pro Val Glu

5

Thr Asp Asn Ser Ser

20

His Leu His Ala Pro

40

Ala Tyr Ala Ala Gln

55

Ala Ala Thr Leu Gly

70

Asp Pro Asn Ile Arg

85

Ile Thr Tyr Ser Thr

100

Gly Gly Ala Tyr Asp

120

Ala Thr Ser Ile Leu

135

Ala Gly Ala Arg Leu
150

Val Thr Val Pro His

165

Gly Glu Ile Pro Phe

180

Asn

Pro

25

Thr

Gly

Phe

Thr

Tyr

105

Ile

Gly

Val

Pro

Tyr
185

Leu

10

Pro

Gly

Tyr

Gly

Gly

Gly

Ile

Ile

Val

Asn
170

Gly

Artificial Sequ

Glu Thr Thr Met
Val Val Pro Gln
30

Ser Gly Lys Ser
45

Lys Val Leu Val
60

Ala Tyr Met Ser
75

Val Arg Thr Ile

Lys Phe Leu Ala
110

Ile Cys Asp Glu
125

Gly Thr Val Leu
140

Leu Ala Thr Ala
155

Ile Glu Glu Val

Lys Ala Ile Pro
190

gactactggt

tcgtcaccty

tgctctgggt

ttctggtgac

cgactetgtt

gactttcact

tggcegtace

atccggtatg

cgaactgact

gCngtgtgt

cgacgcacac

gtatcaagcce

gaagtgccetg

gggtgcagtg

catgagcgca

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1401

ence: Synthetic

Arg Ser
15

Ser Phe

Thr Lys

Leu Asn

Lys Ala
80

Thr Thr
95

Asp Gly

Ser His

Asp Gln

Thr Pro
160

Ala Leu
175

Leu Glu
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-continued

188

Ser

Ala

225

Phe

Phe

Asp

Pro

305

Phe

Tyr

Asn

Gly

Thr

385

Thr

Trp

Leu

Pro

465

<210>
<211>
<212>
<213>
<220>
<223>

Ile

Asp

210

Tyr

Val

Asp

Ser

Ala

290

Gly

Asp

Glu

Thr

Val

370

Lys

Val

Lys

Leu

Val

450

Thr

Lys

195

Glu

Tyr

Val

Ser

Leu

275

Val

Ile

Ser

Leu

Pro

355

Phe

Gln

Cys

Cys

Tyr

435

Thr

Ser

Gly Gly Arg His Leu

200

Leu Ala Ala Lys Leu

215

Arg Gly Leu Asp Val
230

Val Ala Thr Asp Ala

245

Val Ile Asp Cys Asn

260

Asp Pro Thr Phe Thr

280

Ser Arg Thr Gln Arg

295

Tyr Arg Phe Val Ala
310

Ser Val Leu Cys Glu

325

Thr Pro Ala Glu Thr

340

Gly Leu Pro Val Cys

360

Thr Gly Leu Thr His

375

Ser Gly Glu Asn Leu
390

Ala Arg Ala Gln Ala

405

Leu Ile Arg Leu Lys

420

Arg Leu Gly Ala Val

440

Lys Tyr Ile Met Thr

SEQ ID NO 73
LENGTH: 1401
TYPE: DNA

ORGANISM: Artificial Sequence
FEATURE:
OTHER INFORMATION: Description of Artificial Sequence:

polynucleotide

<400> SEQUENCE: 73

getgttgact

gacaactcett

actggttetg

ctggttetga

cacggtatcg

acttactcta

atcatcatct

ttatcceggt

ctcegeeggt

gtaaatctac

accegtetgt

acccgaacat

cttacggtaa

gcgacgaaag

455

tgaaaatctc

tgttcecgeag

taaagttcca

tgctgcetact

tcgtactggt

attcctgget

ccactctact

Ile

Val

Ser

Leu

Thr

265

Ile

Arg

Pro

Cys

Thr

345

Gln

Ile

Pro

Pro

Pro

425

Gln

Cys

Phe

Ala

Val

Met

250

Cys

Glu

Gly

Gly

Tyr

330

Val

Asp

Asp

Tyr

Pro

410

Thr

Asn

Met

Cys

Leu

Ile

235

Thr

Val

Thr

Arg

Glu

315

Asp

Arg

His

Ala

Leu

395

Pro

Leu

Glu

Ser

gagactacta

tctttecagy

getgettacy

ctgggttteg

gtacgtacta

gacggtggtt

gacgctactt

His Ser Lys
205

Gly Ile Asn
220

Pro Thr Ser

Gly Tyr Thr

Thr Gln Thr

270

Ile Thr Leu
285

Thr Gly Arg
300

Arg Pro Ser

Ala Gly Cys

Leu Arg Ala

350

Leu Glu Phe
365

His Phe Leu
380

Val Ala Tyr

Ser Trp Asp

His Gly Pro
430

Ile Thr Leu
445

Ala Asp Leu
460

tgcgttctee
ttgctcacct
ctgctcaggy
gegectacat
tcactactgyg

gCtCtggtgg

ctatcctggy

Lys Lys

Ala Val

Gly Asp

240

Gly Asp
255

Val Asp

Pro Gln

Gly Lys

Gly Met
320

Ala Trp
335

Tyr Met

Trp Glu

Ser Gln

Gln Ala
400

Gln Met
415

Thr Pro

Thr His

Glu Val

ggttttecact
gecatgcteeg
ttacaaagtt
gtctaaagcet
ttctecegate
tgcttacgat

tatcggtacce

Synthetic

60

120

180

240

300

360

420
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190

gttctggace

cegggttetyg

gaaatccegt

attttetgee

atcaacgetg

gttgttgttyg

atcgattgca

atcgaaacga

ggtcgcggca

ttcgataget

ceggetgaaa

caagaccacc

tttetgtece

actgtgtgeg

atccgtcetga

cagaacgaaa

gacctggaag

<210> SEQ I
<211> LENGT.
<212> TYPE:

aggctgaaac
ttactgttce
tctacggtaa
actctaaaaa
ttgcttacta
tggccactga
acacttgegt
tcaccetgec
aaccgggtat
ctgttetgtyg
ctactgtacg
tggaattttg
agactaaaca
ccegtgegea
aaccgaccct
tcacgetgac
tggtgactte
D NO 74

H: 467
PRT

tgcaggtgcet

gcacccgaac

agctatceeg

aaaatgcgac

cegtggtetyg

cgctetgatg

tactcagacc

gcaggatgca

ttaccgttte

tgagtgttat

cctgegtgea

ggaaggtgtc

gtctggtgaa

ggcgecgeca

gcacggtecyg

gcacceggte

C

cgtetggttyg ttetggetac

atcgaagaag ttgctctgte

ctcgaggtta tcaaaggtgyg

gaactggetyg ctaagettgt

gacgtttetyg ttatcccgac

actggttaca ctggtgactt

gtagatttta gcctggacce

gtttceegta cccagegteg

gtggCgCng gcgagcgtcc

gacgcgggta gcgcgtggta

tacatgaata cgccgggtet

tttactggce tgacccatat

aacctgcegt acctggtgge

ccgagetggyg accaaatgtyg

acgccactge tgtaccgect

actaaataca ttatgacttg

<213> ORGANISM: Artificial Sequence

<220> FEATU

RE:

<223> OTHER INFORMATION: Description of

polyp

eptide

<400> SEQUENCE: 74

Ala Val Asp
1

Pro Val Phe
Gln Val Ala
35

Val Pro Ala
50

Pro Ser Val

His Gly Ile

Gly Ser Pro
Gly Cys Ser
115

Ser Thr Asp
130

Ala Glu Thr
145

Pro Gly Ser

Phe Ile Pro Val Glu

5

Thr Asp Asn Ser Ser

20

His Leu His Ala Pro

40

Ala Tyr Ala Ala Gln

55

Ala Ala Thr Leu Gly

70

Asp Pro Asn Ile Arg

85

Ile Thr Tyr Ser Thr

100

Gly Gly Ala Tyr Asp

120

Ala Thr Ser Ile Leu

135

Ala Gly Ala Arg Leu
150

Val Thr Val Pro His

165

Asn

Pro

25

Thr

Gly

Phe

Thr

Tyr

105

Ile

Gly

Val

Pro

Leu

10

Pro

Gly

Tyr

Gly

Gly

90

Gly

Ile

Ile

Val

Asn
170

Artificial Sequ

Glu Thr Thr Met
Val Val Pro Gln
30

Ser Gly Lys Ser
45

Lys Val Leu Val
60

Ala Tyr Met Ser
75

Val Arg Thr Ile

Lys Phe Leu Ala
110

Ile Cys Asp Glu
125

Gly Thr Val Leu
140

Leu Ala Thr Ala
155

Ile Glu Glu Val

tgctacteeyg

gactactggt

tcgtcaccty

tgctctgggt

ttctggtgac

cgactetgtt

gactttcact

tggcegtace

atccggtatg

cgaactgact

gCngtgtgt

cgacgcacac

gtatcaagcce

gaagtgccetg

gggtgcagtg

catgagcgca

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1401

ence: Synthetic

Arg Ser

Ser Phe

Thr Lys

Leu Asn

Lys Ala

Thr Thr

95

Asp Gly

Ser His

Asp Gln

Thr Pro
160

Ala Leu
175
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-continued

192

Ser

Cys

Ala

225

Phe

Phe

Asp

Pro

305

Phe

Tyr

Asn

Gly

Thr

385

Thr

Trp

Leu

Pro

465

<210>
<211>
<212>
<213>
<220>
<223>

Thr

Ile

Asp

210

Tyr

Val

Asp

Ser

Ala

290

Gly

Asp

Glu

Thr

Val

370

Lys

Val

Lys

Leu

Val

450

Thr

Thr

Lys

195

Glu

Tyr

Val

Ser

Leu

275

Val

Ile

Ser

Leu

Pro

355

Phe

Gln

Cys

Cys

Tyr

435

Thr

Ser

Gly

180

Gly

Leu

Arg

Val

Val

260

Asp

Ser

Tyr

Ser

Thr

340

Gly

Thr

Ser

Ala

Leu

420

Arg

Lys

Glu

Gly

Ala

Gly

Ala

245

Ile

Pro

Arg

Arg

Val

325

Pro

Leu

Gly

Gly

Arg

405

Ile

Leu

Tyr

SEQ ID NO 75
LENGTH:
TYPE: DNA
ORGANISM: Artificial Sequence
FEATURE:
OTHER INFORMATION: Description of Artificial Sequence:

1401

Ile

Arg

Ala

Leu

230

Thr

Asp

Thr

Thr

Phe

310

Leu

Ala

Pro

Leu

Glu

390

Ala

Arg

Gly

Ile

polynucleotide

<400> SEQUENCE:

getgttgact ttatcceggt

gacaactcett

actggttetg

ctggttetga

cacggtatcg

acttactcta

ctcegeeggt

gtaaatctac

accegtetgt

acccgaacat

cttacggtaa

75

Pro

His

Lys

215

Asp

Asp

Cys

Phe

Gln

295

Val

Cys

Glu

Val

Thr

375

Asn

Gln

Leu

Ala

Met
455

Phe

Leu

200

Leu

Val

Ala

Asn

Thr

280

Arg

Ala

Glu

Thr

Cys

360

His

Leu

Ala

Lys

Val

440

Thr

tgaaaatctc

tgttcecgeag

taaagttcca

tgctgcetact

tcgtactggt

attcctgget

Tyr

185

Ile

Val

Ser

Leu

Thr

265

Ile

Arg

Pro

Cys

Thr

345

Gln

Ile

Pro

Pro

Pro

425

Gln

Cys

Gly

Phe

Ala

Val

Met

250

Cys

Glu

Gly

Gly

Tyr

330

Val

Asp

Asp

Tyr

Pro

410

Thr

Asn

Met

Lys

Cys

Leu

Ile

235

Thr

Val

Thr

Arg

Glu

315

Asp

Arg

His

Ala

Leu

395

Pro

Leu

Glu

Ser

gagactacta

tctttecagy

getgettacy

ctgggttteg

gtacgtacta

gacggtggtt

Ala

His

Gly

220

Pro

Gly

Thr

Ile

Thr

300

Arg

Ala

Leu

Leu

His

380

Val

Ser

His

Ile

Ala
460

Ile

Ser

205

Ile

Thr

Tyr

Gln

Thr

285

Gly

Pro

Gly

Arg

Glu

365

Phe

Ala

Trp

Gly

Thr

445

Asp

Pro

190

Lys

Asn

Ser

Thr

Thr

270

Leu

Arg

Ser

Ser

Ala

350

Phe

Leu

Tyr

Asp

Pro

430

Leu

Leu

tgcgttctee

ttgctcacct

ctgctcaggy

gegectacat

tcactactgyg

gCtCtggtgg

Leu

Lys

Ala

Gly

Gly

255

Val

Pro

Gly

Gly

Ala

335

Tyr

Trp

Ser

Gln

Gln

415

Thr

Thr

Glu

ggttttcact

gecatgcteeg

ttacaaagtt

gtctaaagcet

ttctecegate

tgcttacgat

Glu

Lys

Val

Asp

240

Asp

Asp

Gln

Lys

Met

320

Trp

Met

Glu

Gln

Ala

400

Met

Pro

His

Val

Synthetic

60

120

180

240

300

360
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-continued

194

atcatcatct

gttctggace

cegggttetyg

gaaatccegt

attttetgee

atcaacgetg

gttgttgttyg

atcgattgca

atcgaaacga

ggtcgcggca

ttcgataget

ceggetgaaa

caagaccacc

tttetgtece

actgtgtgeg

atccgtcetga

cagaacgaaa

gacctggaag

<210> SEQ I
<211> LENGT.
<212> TYPE:

gcgacgaaag
aggctgaaac
ttactgttce
tctacggtaa
actctaaaaa
ttgcttacta
tggccactga
acacttgegt
tcaccetgec
aaccgggtat
ctgttetgtyg
ctactgtacg
tggaattttg
agactaaaca
ccegtgegea
aaccgaccct
tcacgetgac
tggtgactte
D NO 76

H: 467
PRT

ccactctact

tgcaggtgcet

gcacccgaac

agctatceeg

aaaatgcgac

cegtggtetyg

cgctetgatg

tactcagacc

gcaggatgca

ttaccgttte

tgagtgttat

cctgegtgea

ggaaggtgtc

gtctggtgaa

ggcgecgeca

gcacggtecyg

gcacceggte

C

gacgctactt ctatcctggg

cgtetggttyg ttetggetac

atcgaagaag ttgctctgte

ctcgaggtta tcaaaggtgyg

gaactggetyg ctaagettgt

gacgtttetyg ttatcccgac

actggttaca ctggtgactt

gtagatttta gcctggacce

gtttceegta cccagegteg

gtggCgCng gcgagcgtcc

gacgcgggtt gcgcgtggta

tacatgaata cgccgggtet

tttactggce tgacccatat

aacctgcegt acctggtgge

ccgagetggyg accaaatgtyg

acgccactge tgtaccgect

actaaataca ttatgacttg

<213> ORGANISM: Artificial Sequence

<220> FEATU

RE:

<223> OTHER INFORMATION: Description of

polyp
<400> SEQUE

Ala Val Asp
1

Pro Val Phe

Gln Val Ala
35

Val Pro Ala
50

Pro Ser Val

His Gly Ile

Gly Ser Pro

Gly Cys Ser

115

Ser Thr Asp
130

Ala Glu Thr
145

Pro Gly Ser

eptide

NCE: 76

Phe Ile Pro Val Glu

5

Thr Asp Asn Ser Ser

20

His Leu His Ala Pro

40

Ala Tyr Ala Ala Gln

55

Ala Ala Thr Leu Gly

70

Asp Pro Asn Ile Arg

85

Ile Thr Tyr Ser Thr

100

Gly Gly Ala Tyr Asp

120

Ala Thr Ser Ile Leu

135

Ala Gly Ala Arg Leu
150

Val Thr Val Pro His

Asn

Pro

25

Thr

Gly

Phe

Thr

Tyr

105

Ile

Gly

Val

Pro

Leu

10

Pro

Gly

Tyr

Gly

Gly

90

Gly

Ile

Ile

Val

Asn

Artificial Sequ

Glu Thr Thr Met
Val Val Pro Gln
30

Ser Gly Lys Ser
45

Lys Val Leu Val
60

Ala Tyr Met Ser
75

Val Arg Thr Ile
Lys Phe Leu Ala
110

Ile Cys Asp Glu
125

Gly Thr Val Leu
140

Leu Ala Thr Ala
155

Ile Glu Glu Val

tatcggtacce

tgctacteeyg

gactactggt

tcgtcaccty

tgctctgggt

ttctggtgac

cgactetgtt

gactttcact

tggcegtace

atccggtatg

cgaactgact

gccggtgagt

cgacgcacac

gtatcaagcce

gaagtgccetg

gggtgcagtg

catgagcgca

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1401

ence: Synthetic

Arg Ser

Ser Phe

Thr Lys

Leu Asn

Lys Ala

80

Thr Thr
95

Asp Gly

Ser His

Asp Gln

Thr Pro

160

Ala Leu
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-contin

873 B2

ued

196

Ser Thr Thr
Val Ile Lys
195

Cys Asp Glu
210

Ala Tyr Tyr
225

Val Val Val

Phe Asp Ser

Phe Ser Leu

275

Asp Ala Val
290

Pro Gly Ile
305

Phe Asp Ser

Tyr Glu Leu

Asn Thr Pro

355

Gly Val Phe
370

Thr Lys Gln
385

Thr Val Cys

Trp Lys Cys

Leu Leu Tyr

435

Pro Val Thr
450

Val Thr Ser
465

<210> SEQ I
<211> LENGT.
<212> TYPE:

165

Gly Glu Ile Pro Phe

180

Gly Gly Arg His Leu

200

Leu Ala Ala Lys Leu

215

Arg Gly Leu Asp Val
230

Val Ala Thr Asp Ala

245

Val Ile Asp Cys Asn

260

Asp Pro Thr Phe Thr

280

Ser Arg Thr Gln Arg

295

Tyr Arg Phe Val Ala
310

Ser Val Leu Cys Glu

325

Thr Pro Ala Glu Thr

340

Gly Leu Pro Val Ser

360

Thr Gly Leu Thr His

375

Ser Gly Glu Asn Leu
390

Ala Arg Ala Gln Ala

405

Leu Ile Arg Leu Lys

420

Arg Leu Gly Ala Val

440

Lys Tyr Ile Met Thr

D NO 77
H: 1401
DNA

455

Tyr

185

Ile

Val

Ser

Leu

Thr

265

Ile

Arg

Pro

Cys

Thr

345

Gln

Ile

Pro

Pro

Pro

425

Gln

Cys

<213> ORGANISM: Artificial Sequence

<220> FEATU

<223> OTHER INFORMATION: Description of Artificial Sequence:

polyn

RE:

ucleotide

<400> SEQUENCE: 77

getgttgact

gacaactcett

actggttetg

ctggttetga

cacggtatcg

ttatcceggt

ctcegeeggt

gtaaatctac

accegtetgt

acccgaacat

tgaaaatctc

tgttcecgeag

taaagttcca

tgctgcetact

tcgtactggt

170

Gly

Phe

Ala

Val

Met

250

Cys

Glu

Gly

Gly

Tyr

330

Val

Asp

Asp

Tyr

Pro

410

Thr

Asn

Met

Lys

Cys

Leu

Ile

235

Thr

Val

Thr

Arg

Glu

315

Asp

Arg

His

Ala

Leu

395

Pro

Leu

Glu

Ser

gagactacta

tctttecagy

getgettacy

ctgggttteg

gtacgtacta

Ala Ile Pro
190

His Ser Lys
205

Gly Ile Asn
220

Pro Thr Ser

Gly Tyr Thr

Thr Gln Thr

270

Ile Thr Leu
285

Thr Gly Arg
300

Arg Pro Ser

Ala Gly Cys

Leu Arg Ala

350

Leu Glu Phe
365

His Phe Leu
380

Val Ala Tyr

Ser Trp Asp

His Gly Pro
430

Ile Thr Leu
445

Ala Asp Leu
460

tgcgttctee
ttgctcacct
ctgctcaggy
gegectacat

tcactactgyg

175

Leu Glu

Lys Lys

Ala Val

Gly Asp
240

Gly Asp
255

Val Asp

Pro Gln

Gly Lys

Gly Met

320

Ala Trp
335

Tyr Met

Trp Glu

Ser Gln

Gln Ala

400
Gln Met
415
Thr Pro

Thr His

Glu Val

Synthetic
ggttttcact 60
gcatgctceg 120
ttacaaagtt 180
gtctaaagct 240
ttctecgate 300
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-continued

198

acttactcta

atcatcatct

gttctggace

cegggttetyg

gaaatccegt

attttetgee

atcaacgetg

gttgttgttyg

atcgattgca

atcgaaacga

ggtcgcggca

ttcgataget

ceggetgaaa

caagaccacc

tttetgtece

actgtgtgeg

atccgtcetga

cagaacgaaa

gacctggaag

<210> SEQ I
<211> LENGT.
<212> TYPE:

cttacggtaa
gcgacgaaag
aggctgaaac
ttactgttce
tctacggtaa
actctaaaaa
ttgcttacta
tggccactga
acacttgegt
tcaccetgec
aaccgggtat
ctgttetgtyg
ctactgtacg
tggaattttg
agactaaaca
ccegtgegea
aaccgaccct
tcacgetgac
tggtgactte
D NO 78

H: 467
PRT

attcctgget

ccactctact

tgcaggtgcet

gcacccgaac

agctatceeg

aaaatgcgac

cegtggtetyg

cgctetgatg

tactcagacc

gcaggatgca

ttaccgttte

tgagtgttat

cctgegtgea

ggaaggtgtc

gtctggtgaa

ggcgecgeca

gcacggtecyg

gcacceggte

C

gacggtggtt gCtCtggtgg

gacgctactt ctatcctggg

cgtetggttyg ttetggetac

atcgaagaag ttgctctgte

ctcgaggtta tcaaaggtgyg

gaactggetyg ctaagettgt

gacgtttetyg ttatcccgac

actggttaca ctggtgactt

gtagatttta gcctggacce

gtttceegta cccagegteg

gtggCgCng gcgagcgtcc

gacgcgggtt gcgcgtggta

tacatgaata cgccgggtet

tttactggce tgacccatat

aacctgcegt acctggtgge

ccgagetggyg accaaatgtyg

acgccactge tgtaccgect

actaaataca ttatgactag

<213> ORGANISM: Artificial Sequence

<220> FEATU

RE:

<223> OTHER INFORMATION: Description of

polyp
<400> SEQUE

Ala Val Asp
1

Pro Val Phe
Gln Val Ala
35

Val Pro Ala
50

Pro Ser Val

His Gly Ile

Gly Ser Pro

Gly Cys Ser

115

Ser Thr Asp
130

Ala Glu Thr
145

eptide

NCE: 78

Phe Ile Pro Val Glu

5

Thr Asp Asn Ser Ser

20

His Leu His Ala Pro

40

Ala Tyr Ala Ala Gln

55

Ala Ala Thr Leu Gly

70

Asp Pro Asn Ile Arg

85

Ile Thr Tyr Ser Thr

100

Gly Gly Ala Tyr Asp

120

Ala Thr Ser Ile Leu

135

Ala Gly Ala Arg Leu
150

Asn

Pro

25

Thr

Gly

Phe

Thr

Tyr
105
Ile

Gly

Val

Leu

10

Pro

Gly

Tyr

Gly

Gly

90

Gly

Ile

Ile

Val

Artificial Sequ

Glu Thr Thr Met
Val Val Pro Gln
30

Ser Gly Lys Ser
45

Lys Val Leu Val
60

Ala Tyr Met Ser
75

Val Arg Thr Ile
Lys Phe Leu Ala
110

Ile Cys Asp Glu
125

Gly Thr Val Leu
140

Leu Ala Thr Ala
155

tgcttacgat

tatcggtacce

tgctacteeyg

gactactggt

tcgtcaccty

tgctctgggt

ttctggtgac

cgactetgtt

gactttcact

tggcegtace

atccggtatg

cgaactgact

gCngtgtgt

cgacgcacac

gtatcaagcce

gaagtgccetg

gggtgcagtg

catgagcgca

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1401

ence: Synthetic

Arg Ser
15

Ser Phe

Thr Lys

Leu Asn

Lys Ala

80

Thr Thr

95

Asp Gly

Ser His

Asp Gln

Thr Pro
160
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199

-continued

200

Pro Gly Ser Val Thr Val Pro His Pro Asn Ile Glu Glu Val Ala Leu

165

170 175

Ser Thr Thr Gly Glu Ile Pro Phe Tyr Gly Lys Ala Ile Pro Leu Glu

180

185 190

Val Ile Lys Gly Gly Arg His Leu Ile Phe Cys His Ser Lys Lys Lys

195

200 205

Cys Asp Glu Leu Ala Ala Lys Leu Val Ala Leu Gly Ile Asn Ala Val

210

215 220

Ala Tyr Tyr Arg Gly Leu Asp Val Ser Val Ile Pro Thr Ser Gly Asp
225 230 235 240

Val Val Val Val Ala Thr Asp Ala Leu Met Thr Gly Tyr Thr Gly Asp

245

250 255

Phe Asp Ser Val Ile Asp Cys Asn Thr Cys Val Thr Gln Thr Val Asp

260

265 270

Phe Ser Leu Asp Pro Thr Phe Thr Ile Glu Thr Ile Thr Leu Pro Gln

275

280 285

Asp Ala Val Ser Arg Thr Gln Arg Arg Gly Arg Thr Gly Arg Gly Lys

290

295 300

Pro Gly Ile Tyr Arg Phe Val Ala Pro Gly Glu Arg Pro Ser Gly Met
305 310 315 320

Phe Asp Ser Ser Val Leu Cys Glu Cys Tyr Asp Ala Gly Cys Ala Trp

325

330 335

Tyr Glu Leu Thr Pro Ala Glu Thr Thr Val Arg Leu Arg Ala Tyr Met

340

345 350

Asn Thr Pro Gly Leu Pro Val Cys Gln Asp His Leu Glu Phe Trp Glu

355

360 365

Gly Val Phe Thr Gly Leu Thr His Ile Asp Ala His Phe Leu Ser Gln

370

375 380

Thr Lys Gln Ser Gly Glu Asn Leu Pro Tyr Leu Val Ala Tyr Gln Ala
385 390 395 400

Thr Val Cys Ala Arg Ala Gln Ala Pro Pro Pro Ser Trp Asp Gln Met

405

410 415

Trp Lys Cys Leu Ile Arg Leu Lys Pro Thr Leu His Gly Pro Thr Pro

420

425 430

Leu Leu Tyr Arg Leu Gly Ala Val Gln Asn Glu Ile Thr Leu Thr His

435

440 445

Pro Val Thr Lys Tyr Ile Met Thr Ser Met Ser Ala Asp Leu Glu Val

450

Val Thr Ser
465

<210> SEQ ID NO 79
<211> LENGTH: 1401
<212> TYPE: DNA

455 460

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Description of Artificial Sequence:

polynucleotide
<400> SEQUENCE: 79
getgttgact ttatcceggt
gacaactctt cteegeeggt
actggttctyg gtaaatctac

ctggttctga accagtctgt

tgaaaatctc gagactacta tgegttetece ggttttecact

tgttcegecag tcetttecagg ttgctcacct geatgeteeg

taaagttcca gctgettacg ctgctcaggyg ttacaaagtt

tgctgctact ctgggttteg gegectacat gtctaaaget

Synthetic

60

120

180

240
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202

-continued
cacggtatcg acccgaacat tcgtactggt gtacgtacta tcactactgg ttctecgate 300
acttactcta cttacggtaa attcctgget gacggtggtt getetggtgg tgcttacgat 360
atcatcatct gcgacgaaag ccactctact gacgctactt ctatcctggyg tatcggtace 420
gttetggace aggctgaaac tgcaggtgct cgtcetggttg ttetggetac tgctactecg 480
cegggttetyg ttactgttcece gcacccgaac atcgaagaag ttgctcetgte gactactggt 540
gaaatccegt tctacggtaa agctatccceg ctcgaggtta tcaaaggtgg tegtcacctg 600
attttctgee actctaaaaa aaaaagcgac gaactggetyg ctaagettgt tgctetgggt 660
atcaacgctg ttgcttacta ccgtggtetg gacgtttetyg ttatcccgac ttcetggtgac 720
gttgttgttyg tggccactga cgctctgatg actggttaca ctggtgactt cgactctgtt 780
atcgattgca acacttgegt tactcagacc gtagatttta gectggacce gactttcact 840
atcgaaacga tcaccctgcce gcaggatgca gtttccegta ceccagegteg tggecgtace 900
ggtecgeggea aaccgggtat ttaccgtttce gtggegecegg gegagegtec atccggtatg 960
ttcgataget ctgttctgtyg tgagtgttat gacgegggtt gecgcecgtggta cgaactgact 1020
ccggctgaaa ctactgtacg cctgcgtgca tacatgaata cgccgggtet gecggtgtgt 1080
caagaccacc tggaattttg ggaaggtgtc tttactggcc tgacccatat cgacgcacac 1140
tttctgtece agactaaaca gtctggtgaa aacctgcegt acctggtggce gtatcaagcece 1200
actgtgtgeg cccegtgegca ggcgcecgeca cegagetggyg accaaatgtyg gaagtgectg 1260
atccgtetga aaccgacccect gcacggtceccg acgccactge tgtaccgcect gggtgcagtg 1320
cagaacgaaa tcacgctgac gcacccggtce actaaataca ttatgacttg catgagcgca 1380
gacctggaag tggtgacttc ¢ 1401
<210> SEQ ID NO 80
<211> LENGTH: 467
<212> TYPE: PRT
<213> ORGANISM: Artificial Sequence
<220> FEATURE:
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic

polyp
<400> SEQUE

Ala Val Asp
1

Pro Val Phe

Gln Val Ala

Val Pro Ala

50

Gln Ser Val

His Gly Ile

Gly Ser Pro

Gly Cys Ser

115

Ser Thr Asp
130

eptide

NCE: 80

Phe Ile Pro Val Glu

5

Thr Asp Asn Ser Ser

20

His Leu His Ala Pro

40

Ala Tyr Ala Ala Gln

55

Ala Ala Thr Leu Gly

70

Asp Pro Asn Ile Arg

85

Ile Thr Tyr Ser Thr

100

Gly Gly Ala Tyr Asp

120

Ala Thr Ser Ile Leu

135

Asn

Pro

25

Thr

Gly

Phe

Thr

Tyr
105

Ile

Gly

Leu

10

Pro

Gly

Tyr

Gly

Gly

90

Gly

Ile

Ile

Glu

Val

Ser

Lys

Ala

75

Val

Lys

Ile

Gly

Thr Thr Met
Val Pro Gln
30

Gly Lys Ser
45

Val Leu Val
60

Tyr Met Ser

Arg Thr Ile

Phe Leu Ala

110

Cys Asp Glu
125

Thr Val Leu
140

Arg Ser
15

Ser Phe

Thr Lys

Leu Asn

Lys Ala
80

Thr Thr
95
Asp Gly

Ser His

Asp Gln



203

US 9,194,873 B2

-continued

204

Ala
145

Pro

Ser

Ser

Ala

225

Phe

Phe

Asp

Pro

305

Phe

Tyr

Asn

Gly

Thr

385

Thr

Trp

Leu

Pro

465

<210>
<211>
<212>
<213>
<220>
<223>

Glu

Gly

Thr

Ile

Asp

210

Tyr

Val

Asp

Ser

Ala

290

Gly

Asp

Glu

Thr

Val

370

Lys

Val

Lys

Leu

Val

450

Thr

Thr

Ser

Thr

Lys

195

Glu

Tyr

Val

Ser

Leu

275

Val

Ile

Ser

Leu

Pro

355

Phe

Gln

Cys

Cys

Tyr

435

Thr

Ser

Ala

Val

Gly

180

Gly

Leu

Arg

Val

Val

260

Asp

Ser

Tyr

Ser

Thr

340

Gly

Thr

Ser

Ala

Leu

420

Arg

Lys

21

Gly

Thr

165

Glu

Gly

Ala

Gly

Ala

245

Ile

Pro

Arg

Arg

Val

325

Pro

Leu

Gly

Gly

Arg

405

Ile

Leu

Tyr

SEQ ID NO 81
LENGTH:
TYPE: DNA
ORGANISM: Artificial Sequence
FEATURE:
OTHER INFORMATION: Description of Artificial Sequence:

Ala

150

Val

Ile

Arg

Ala

Leu

230

Thr

Asp

Thr

Thr

Phe

310

Leu

Ala

Pro

Leu

Glu

390

Ala

Arg

Gly

Ile

oligonucleotide

<400> SEQUENCE:

81

ggeggetgea geggtggege g

<210> SEQ ID NO 82
<211> LENGTH: 7

Arg

Pro

Pro

His

Lys

215

Asp

Asp

Cys

Phe

Gln

295

Val

Cys

Glu

Val

Thr

375

Asn

Gln

Leu

Ala

Met
455

Leu

His

Phe

Leu

200

Leu

Val

Ala

Asn

Thr

280

Arg

Ala

Glu

Thr

Cys

360

His

Leu

Ala

Lys

Val

440

Thr

Val

Pro

Tyr

185

Ile

Val

Ser

Leu

Thr

265

Ile

Arg

Pro

Cys

Thr

345

Gln

Ile

Pro

Pro

Pro

425

Gln

Cys

Val

Asn

170

Gly

Phe

Ala

Val

Met

250

Cys

Glu

Gly

Gly

Tyr

330

Val

Asp

Asp

Tyr

Pro

410

Thr

Asn

Met

Leu

155

Ile

Lys

Cys

Leu

Ile

235

Thr

Val

Thr

Arg

Glu

315

Asp

Arg

His

Ala

Leu

395

Pro

Leu

Glu

Ser

Ala

Glu

Ala

His

Gly

220

Pro

Gly

Thr

Ile

Thr

300

Arg

Ala

Leu

Leu

His

380

Val

Ser

His

Ile

Ala
460

Thr

Glu

Ile

Ser

205

Ile

Thr

Tyr

Gln

Thr

285

Gly

Pro

Gly

Arg

Glu

365

Phe

Ala

Trp

Gly

Thr

445

Asp

Ala

Val

Pro

190

Lys

Asn

Ser

Thr

Thr

270

Leu

Arg

Ser

Cys

Ala

350

Phe

Leu

Tyr

Asp

Pro

430

Leu

Leu

Thr

Ala

175

Leu

Lys

Ala

Gly

Gly

255

Val

Pro

Gly

Gly

Ala

335

Tyr

Trp

Ser

Gln

Gln

415

Thr

Thr

Glu

Pro

160

Leu

Glu

Lys

Val

Asp

240

Asp

Asp

Gln

Lys

Met

320

Trp

Met

Glu

Gln

Ala

400

Met

Pro

His

Val

Synthetic
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205

-continued

206

<212> TYPE: PRT
<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION: Description of Artificial Sequence:

peptide
<400> SEQUENCE: 82

Gly Gly Cys Ser Gly Gly Ala
1 5

<210> SEQ ID NO 83

<211> LENGTH: 21

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION: Description of Artificial Sequence:

oligonucleotide
<400> SEQUENCE: 83

gatgaatgtc atagcaccga t

<210> SEQ ID NO 84

<211> LENGTH: 7

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION: Description of Artificial Sequence:

peptide
<400> SEQUENCE: 84

Asp Glu Cys His Ser Thr Asp
1 5

<210> SEQ ID NO 85

<211> LENGTH: 21

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION: Description of Artificial Sequence:

oligonucleotide
<400> SEQUENCE: 85

agcaaaaaga aatgcgatga a

<210> SEQ ID NO 86

<211> LENGTH: 7

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION: Description of Artificial Sequence:

peptide
<400> SEQUENCE: 86

Ser Lys Lys Lys Cys Asp Glu
1 5

<210> SEQ ID NO 87

<211> LENGTH: 466

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION: Description of Artificial Sequence:

polypeptide

<400> SEQUENCE: 87

Synthetic

Synthetic

21

Synthetic

Synthetic

21

Synthetic

Synthetic

Ala Val Asp Phe Ile Pro Val Glu Asn Leu Glu Thr Thr Met Arg Ser

1 5 10 15
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-continued

208

Pro

Gln

Gly

Gly

Ser

Ala

145

Pro

Ser

Cys

Ala

225

Phe

Phe

Asp

Pro

305

Phe

Tyr

Asn

Gly

Thr

385

Thr

Trp

Leu

Val

Val

Pro

50

Ser

Gly

Ser

Cys

Thr

130

Glu

Gly

Thr

Ile

Asp

210

Tyr

Val

Asp

Ser

Ala

290

Gly

Asp

Glu

Thr

Val

370

Lys

Val

Lys

Leu

Phe

Ala

35

Ala

Val

Ile

Pro

Ser

115

Asp

Thr

Ser

Thr

Lys

195

Glu

Tyr

Val

Ser

Leu

275

Val

Ile

Ser

Leu

Pro

355

Phe

Gln

Cys

Cys

Tyr

Thr

20

His

Ala

Ala

Asp

Ile

100

Gly

Ala

Ala

Val

Gly

180

Gly

Leu

Arg

Val

Val

260

Asp

Ser

Tyr

Ser

Thr

340

Gly

Thr

Ser

Ala

Leu
420

Arg

Asp

Leu

Tyr

Ala

Pro

85

Thr

Gly

Thr

Gly

Thr

165

Glu

Gly

Ala

Gly

Ala

245

Ile

Pro

Arg

Arg

Val

325

Pro

Leu

Gly

Gly

Arg

405

Ile

Leu

Asn

His

Ala

Thr

70

Asn

Tyr

Ala

Ser

Ala

150

Val

Ile

Arg

Ala

Leu

230

Thr

Asp

Thr

Thr

Phe

310

Leu

Ala

Pro

Leu

Glu
390
Ala

Arg

Gly

Ser

Ala

Ala

55

Leu

Ile

Ser

Tyr

Ile

135

Arg

Pro

Pro

His

Lys

215

Asp

Asp

Cys

Phe

Gln

295

Val

Cys

Glu

Val

Thr

375

Asn

Gln

Leu

Ala

Ser

Pro

40

Gln

Gly

Arg

Thr

Asp

120

Leu

Leu

His

Phe

Leu

200

Leu

Val

Ala

Asn

Thr

280

Arg

Ala

Glu

Thr

Cys

360

His

Leu

Ala

Lys

Val

Pro

25

Thr

Gly

Phe

Thr

Tyr

105

Ile

Gly

Val

Pro

Tyr

185

Ile

Val

Ser

Leu

Thr

265

Ile

Arg

Pro

Cys

Thr

345

Gln

Ile

Pro

Pro

Pro
425

Gln

Pro

Gly

Tyr

Gly

Gly

Gly

Ile

Ile

Val

Asn

170

Gly

Phe

Ala

Val

Met

250

Cys

Glu

Gly

Gly

Tyr

330

Val

Asp

Asp

Tyr

Pro
410

Thr

Asn

Val

Ser

Lys

Ala

75

Val

Lys

Ile

Gly

Leu

155

Ile

Lys

Cys

Leu

Ile

235

Thr

Val

Thr

Arg

Glu

315

Asp

Arg

His

Ala

Leu
395
Pro

Leu

Glu

Val

Gly

Val

60

Tyr

Arg

Phe

Cys

Thr

140

Ala

Glu

Ala

His

Gly

220

Pro

Gly

Thr

Ile

Thr

300

Arg

Ala

Leu

Leu

His

380

Val

Ser

His

Ile

Pro

Lys

45

Leu

Met

Thr

Leu

Asp

125

Val

Thr

Glu

Ile

Ser

205

Ile

Thr

Tyr

Gln

Thr

285

Gly

Pro

Gly

Arg

Glu

365

Phe

Ala

Trp

Gly

Thr

Gln

30

Ser

Val

Ser

Ile

Ala

110

Glu

Leu

Ala

Val

Pro

190

Lys

Asn

Ser

Thr

Thr

270

Leu

Arg

Ser

Cys

Ala

350

Phe

Leu

Tyr

Asp

Pro
430

Leu

Ser

Thr

Leu

Lys

Thr

95

Asp

Cys

Asp

Thr

Ala

175

Leu

Lys

Ala

Gly

Gly

255

Val

Pro

Gly

Gly

Ala

335

Tyr

Trp

Ser

Gln

Gln
415

Thr

Thr

Phe

Lys

Asn

Ala

80

Thr

Gly

His

Gln

Pro

160

Leu

Glu

Lys

Val

Asp

240

Asp

Asp

Gln

Lys

Met

320

Trp

Met

Glu

Gln

Ala
400
Met

Pro

His
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-continued

210

435

440

445

Pro Val Thr Lys Tyr Ile Met Thr Cys Met Ser Ala Asp Leu Glu Val

Val
465

<210>
<211>
<212>
<213>
<220>
<223>

450

Thr

PRT

SEQ ID NO 88
LENGTH:
TYPE :
ORGANISM: Artificial Sequence
FEATURE:
OTHER INFORMATION: Description of

3011

polypeptide

<400> SEQUENCE:

Met

1

Arg

Gly

Thr

Ile

65

Tyr

Leu

Arg

Gly

Gly

145

Gly

Phe

Gln

Asn

Gly

225

Ala

Gln

Ser

Gln

Asn
305

Ser

Arg

Val

Arg

50

Pro

Pro

Leu

Arg

Phe

130

Gly

Val

Leu

Val

Ser

210

Cys

Met

Leu

Ala

Leu
290

Cys

Thr

Pro

Tyr

35

Lys

Lys

Trp

Ser

Arg

115

Ala

Ala

Asn

Leu

Arg

195

Ser

Val

Thr

Arg

Leu

275

Phe

Ser

Asn

Gln

20

Leu

Thr

Ala

Pro

Pro

100

Ser

Asp

Ala

Tyr

Ala

180

Asn

Ile

Pro

Pro

Arg

260

Tyr

Thr

Ile

88

Pro

Asp

Leu

Ser

Arg

Leu

85

Arg

Arg

Leu

Arg

Ala

165

Leu

Ser

Val

Cys

Thr

245

His

Val

Phe

Tyr

Lys

Val

Pro

Glu

Arg

70

Tyr

Gly

Asn

Met

Ala

150

Thr

Leu

Thr

Tyr

Val

230

Val

Ile

Gly

Ser

Pro
310

455

Pro

Lys

Arg

Arg

55

Pro

Gly

Ser

Leu

Gly

135

Leu

Gly

Ser

Gly

Glu

215

Arg

Ala

Asp

Asp

Pro
295

Gly

Gln

Phe

Arg

40

Ser

Glu

Asn

Arg

Gly

120

Tyr

Ala

Asn

Cys

Leu

200

Ala

Glu

Thr

Leu

Leu
280

Arg

His

Lys

Pro

25

Gly

Gln

Gly

Glu

Pro

105

Lys

Ile

His

Leu

Leu

185

Tyr

Ala

Gly

Arg

Leu
265
Cys

Arg

Ile

Lys

10

Gly

Pro

Pro

Arg

Gly

Ser

Val

Pro

Gly

Pro

170

Thr

His

Asp

Asn

Asp

250

Val

Gly

His

Thr

Artificial Sequence:

Asn

Gly

Arg

Arg

Thr

75

Cys

Trp

Ile

Leu

Val

155

Gly

Val

Val

Ala

Ala

235

Gly

Gly

Ser

Trp

Gly
315

460

Lys

Gly

Leu

Gly

60

Trp

Gly

Gly

Asp

Val

140

Arg

Cys

Pro

Thr

Ile

220

Ser

Lys

Ser

Val

Thr
300

His

Arg

Gln

Gly

45

Arg

Ala

Trp

Pro

Thr

125

Gly

Val

Ser

Ala

Asn

205

Leu

Arg

Leu

Ala

Phe
285

Thr

Arg

Asn

Ile

30

Val

Arg

Gln

Ala

Thr

110

Leu

Ala

Leu

Phe

Ser

190

Asp

His

Cys

Pro

Thr

270

Leu

Gln

Met

Thr

15

Val

Arg

Gln

Pro

Gly

Asp

Thr

Pro

Glu

Ser

175

Ala

Cys

Thr

Trp

Ala

255

Leu

Val

Gly

Ala

Synthetic

Asn

Gly

Ala

Pro

Gly

80

Trp

Pro

Cys

Leu

Asp

160

Ile

Tyr

Pro

Pro

Val

240

Thr

Cys

Gly

Cys

Trp
320
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-continued

212

Asp

Leu

Trp

Ala

Thr

385

Ser

Asn

Leu

Ser

Phe

465

Asp

Pro

Trp

Pro

545

Thr

Asn

Thr

Thr

625

Glu

Arg

Gln

Leu

705

Leu

Met

Met

Leu

Gly

Lys

370

His

Leu

Gly

Asn

Ser

450

Asp

Gln

Pro

Val

Gly

530

Leu

Lys

Thr

Tyr

Asp

610

Ile

Ala

Asp

Val

Ile
690
Gly

Leu

Met

Met

Arg

Val

355

Val

Val

Leu

Ser

Thr

435

Gly

Gln

Arg

Ala

Val

515

Glu

Gly

Val

Leu

Ser

595

Tyr

Phe

Ala

Arg

Leu

675

His

Ser

Phe

Leu

Met

Ile

340

Leu

Leu

Thr

Ala

Trp

420

Gly

Cys

Gly

Pro

Lys

500

Val

Asn

Asn

Cys

His

580

Arg

Pro

Lys

Cys

Ser

660

Pro

Leu

Ser

Leu

Leu

Asn

325

Pro

Ala

Val

Gly

Pro

405

His

Trp

Pro

Trp

Tyr

485

Ser

Gly

Asp

Trp

Gly

565

Cys

Cys

Tyr

Ile

Asn

645

Glu

Cys

His

Ile

Leu
725

Ile

Trp

Gln

Gly

Val

Gly

390

Gly

Leu

Leu

Glu

Gly

470

Cys

Val

Thr

Thr

Phe

550

Ala

Pro

Gly

Arg

Arg

630

Trp

Leu

Ser

Gln

Ala
710

Leu

Ser

Ser

Ala

Ile

Leu

375

Ser

Ala

Asn

Ala

Arg

455

Pro

Trp

Cys

Thr

Asp

535

Gly

Pro

Thr

Ser

Leu

615

Met

Thr

Ser

Phe

Asn
695
Ser

Ala

Gln

Pro

Ile

Ala

360

Leu

Ala

Lys

Ser

Gly

440

Leu

Ile

His

Gly

Asp

520

Val

Cys

Pro

Asp

Gly

600

Trp

Tyr

Arg

Pro

Thr

680

Ile

Trp

Asp

Ala

Thr

Leu

345

Tyr

Leu

Gly

Gln

Thr

425

Leu

Ala

Ser

Tyr

Pro

505

Arg

Phe

Thr

Cys

Cys

585

Pro

His

Val

Gly

Leu

665

Thr

Val

Ala

Ala

Glu

Thr

330

Asp

Phe

Phe

His

Asn

410

Ala

Phe

Ser

Tyr

Pro

490

Val

Ser

Val

Trp

Val

570

Phe

Trp

Tyr

Gly

Glu

650

Leu

Leu

Asp

Ile

Arg
730

Ala

Ala

Met

Ser

Ala

Thr

395

Val

Leu

Tyr

Cys

Ala

475

Pro

Tyr

Gly

Leu

Met

555

Ile

Arg

Ile

Pro

Gly

635

Arg

Leu

Pro

Val

Lys
715

Val

Ala

Leu

Ile

Met

Gly

380

Val

Gln

Asn

His

Arg

460

Asn

Lys

Cys

Ala

Asn

540

Asn

Gly

Lys

Thr

Cys

620

Cys

Thr

Ala

Gln
700
Trp

Cys

Leu

Val Met Ala

Ala

Val

365

Val

Ser

Leu

Cys

His

445

Pro

Gly

Pro

Phe

Pro

525

Asn

Ser

Gly

His

Pro

605

Thr

Glu

Asp

Thr

Leu

685

Tyr

Glu

Ser

Glu

Gly

350

Gly

Asp

Gly

Ile

Asn

430

Lys

Leu

Ser

Cys

Thr

510

Thr

Thr

Thr

Ala

Pro

590

Arg

Ile

His

Leu

Thr

670

Ser

Leu

Tyr

Cys

Asn

335

Ala

Asn

Ala

Phe

Asn

415

Asp

Phe

Thr

Gly

Gly

495

Pro

Tyr

Arg

Gly

Gly

575

Asp

Cys

Asn

Arg

Glu

655

Gln

Thr

Tyr

Val

Leu
735

Leu

Gln

His

Trp

Glu

Val

400

Thr

Ser

Asn

Asp

Pro

480

Ile

Ser

Ser

Pro

Phe

560

Asn

Ala

Leu

Tyr

Leu

640

Asp

Trp

Gly

Gly

Val
720

Trp

Val
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-continued

214

Ile

Leu

Gly

785

Leu

Ser

Pro

Phe

Asn
865

Ile

Thr

945

Ser

Cys

Glu

Arg

Leu

Gln

Phe

Gly

Gln

Pro

Asp

Arg

Leu

Val
770

Ala

Ala

Cys

Tyr

Leu

850

Val

Pro

Pro

Arg

Gly
930

Gly

Asn

Gln

Gly

Ile

1010

Leu
1025

Leu
1040

Val
1055

Leu
1070

Ala
1085

Met
1100

Gln
1115

Leu
1130

Arg
1145

Asn

755

Phe

Val

Leu

Gly

Tyr

835

Thr

Arg

Thr

Leu

Val

915

Gly

Thr

Gly

Met

Asp

995

Leu

Leu

Gly

Glu

Ala

Gly

Tyr

Gly

Tyr

Gly

740

Ala

Phe

Tyr

Pro

Gly

820

Lys

Arg

Gly

Leu

Trp

900

Gln

His

Tyr

Leu

Glu

980

Ile

Leu

Ala

Cys

Gly

Thr

Thr

Thr

Ser

Leu

Asp

Ala

Cys

Thr

Gln

805

Val

Arg

Val

Gly

Val

885

Ile

Gly

Tyr

Val

Arg

965

Thr

Ile

Gly

Pro

Ile

Glu

Cys

Arg

Asn

Arg

Val

Ser

Ser

Phe

Phe

790

Arg

Val

Tyr

Glu

Arg

870

Phe

Leu

Leu

Val

Tyr

950

Asp

Lys

Asn

Leu

Ala

775

Tyr

Ala

Leu

Ile

Ala

855

Asp

Asp

Gln

Leu

Gln

935

Asn

Leu

Leu

Gly

Pro Ala

101

Ile Thr

103

Ile Thr

104

Ala

760

Trp

Gly

Tyr

Val

Ser

840

Gln

Ala

Ile

Ala

Arg

920

Met

His

Ala

Ile

Leu
1000

Asp Gly

5

Al
0

Se
5

Val Gln Il

106

0

Ile Asn Gl

107

Thr Ile

109

Val Asp

110

Ser Leu

112

Thr Arg

113

5

Al
0

Gl
5

Thr

0

5

Arg Gly Se

115

0

745

Gly

Tyr

Met

Ala

Gly

825

Trp

Leu

Val

Thr

Ser

905

Phe

Val

Leu

Val

Thr
985

Pro Val Ser Ala Arg Arg Gly Arg

a Tyr

r Leu

e Val

vy Val

a Ser

n Asp

is Ala

r Leu

Pro

Thr

Leu

Trp

Leu

810

Leu

Cys

His

Ile

Lys

890

Leu

Cys

Ile

Thr

Ala

970

Trp

Met

His Gly
Lys Gly
780

Pro Leu
795

Asp Thr

Met Ala

Leu Trp

Val Trp
860

Leu Leu
875

Leu Leu

Leu Lys

Ala Leu

Ile Lys

940

Pro Leu
955

Val Glu

Gly Ala

Leu

765

Lys

Leu

Glu

Leu

Trp

845

Ile

Met

Leu

Val

Ala

925

Leu

Arg

Pro

Asp

10

Val Ser

1020

Ala Gln Gln

1035

Thr Gly Arg

1050

Ser Thr Ala

1065

Cys Trp Thr

1080

Pro Lys Gly

1095

Leu Val Gly

1110

Cys Thr Cys

1125

Asp Val Ile

1140

Leu Ser Pro

1155

750

Val

Trp

Leu

Val

Thr

830

Leu

Pro

Cys

Ala

Pro

910

Arg

Gly

Asp

Val

Thr
990

05

Lys

Ser

Val

Leu

Ala

815

Leu

Gln

Pro

Ala

Val

895

Tyr

Lys

Ala

Trp

Val

975

Ala

Phe

Pro

Leu

800

Ala

Ser

Tyr

Leu

Val

880

Phe

Phe

Met

Leu

Ala

960

Phe

Ala

Gly Trp

Thr Arg

Asp

Ala

Val

Gly

Lys Asn

Gln

Tyr

Pro Val

Trp

Gly

Thr

His

Ile

Pro Ala

Ser

Pro Val

Arg

Pro

Ser

Arg

Ile
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-continued

216

Ser

Gly

Thr

Ser

Tyr

Phe

Arg

Ser

Ala

Thr

Ala

Ser

Thr

Lys

Ala

Ser

Tyr

Thr

Thr

Gly

Pro

Glu

Glu

Tyr
1160
His
1175

Ala
1190

Met
1205

Pro
1220

Gly
1235

Lys
1250

Gly
1265

Thr
1280

Thr
1295

Tyr
1310

Ser
1325

Gly
1340

Val
1355

Thr
1370

Ile
1385

Cys
1400

Val
1415

Gly
1430

Thr
1445

Gln
1460

Ile
1475

Arg
1490

Gly
1505

Cys
1520

Thr
1535

Leu

Ala

Lys

Arg

Gln

Lys

Val

Ala

Gly

Tyr

Asp

Ile

Ala

Thr

Gly

Lys

Asp

Ala

Asp

Gly

Thr

Thr

Thr

Glu

Tyr

Thr

Lys

Val

Ala

Ser

Ser

Ser

Leu

Tyr

Val

Gly

Ile

Leu

Arg

Val

Glu

Gly

Glu

Tyr

Val

Asp

Val

Leu

Gly

Arg

Asp

Val

Gly

Gly

Val

Pro

Phe

Thr

Val

Met

Arg

Lys

Ile

Gly

Leu

Pro

Ile

Gly

Leu

Tyr

Val

Phe

Asp

Pro

Arg

Pro

Ala

Arg

Ser

Ile

Asp

Val

Gln

Lys

Leu

Ser

Thr

Phe

Ile

Ile

Val

His

Pro

Arg

Ala

Arg

Val

Asp

Phe

Gln

Gly

Ser

Gly

Leu

Ser
1165

Phe
1180

Phe
1195

Phe
1210

Val
1225

Val
1240

Asn
1255

Lys
1270

Ile
1285

Leu
1300

Cys
1315

Gly
1330

Val
1345

Pro
1360

Phe
1375
His
1390

Ala
1405

Gly
1420

Val
1435

Ser
1450

Ser
1465

Asp
1480

Lys
1495

Gly
1510

Cys
1525

Arg
1540

Gly

Arg

Ile

Thr

Ala

Pro

Pro

Ala

Thr

Ala

Asp

Thr

Leu

Asn

Tyr

Leu

Lys

Leu

Ala

Val

Leu

Ala

Pro

Met

Ala

Ala

Gly

Ala

Pro

Asp

His

Ala

Ser

His

Thr

Asp

Glu

Val

Ala

Ile

Gly

Ile

Leu

Asp

Thr

Ile

Asp

Val

Gly

Phe

Trp

Tyr

Pro

Ala

Val

Asn

Leu

Ala

Val

Gly

Gly

Gly

Cys

Leu

Thr

Glu

Lys

Phe

Val

Val

Asp

Asp

Pro

Ser

Ile

Asp

Tyr

Met

Leu

Val

Glu

Ser

His

Tyr

Ala

Ile

Ser

Gly

His

Asp

Ala

Glu

Ala

Cys

Ala

Ser

Ala

Cys

Thr

Arg

Tyr

Ser

Glu

Asn

Leu
1170

Cys
1185

Asn
1200

Ser
1215

Ala
1230

Ala
1245

Ala
1260

Asp
1275

Pro
1290

Cys
1305

Ser
1320

Gln
1335

Thr
1350

Val
1365

Ile
1380
His
1395

Leu
1410

Val
1425

Leu
1440

Asn
1455

Phe
1470

Thr
1485

Arg
1500

Ser
1515

Leu
1530

Thr
1545

Cys

Thr

Leu

Pro

Pro

Ala

Thr

Pro

Ile

Ser

Thr

Ala

Pro

Ala

Pro

Ser

Gly

Ile

Met

Thr

Thr

Gln

Phe

Val

Thr

Pro

Pro

Arg

Glu

Pro

Thr

Gln

Leu

Asn

Thr

Gly

Asp

Glu

Pro

Leu

Leu

Lys

Ile

Pro

Thr

Cys

Ile

Arg

Val

Leu

Pro

Gly

Ala

Gly

Thr

Val

Gly

Gly

Gly

Ile

Tyr

Gly

Ala

Thr

Gly

Ser

Glu

Lys

Asn

Thr

Gly

Val

Glu

Arg

Ala

Cys

Ala

Leu
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218

Pro

Gly

Ser

Cys

Lys

Leu

Glu

Ala

Gly

Glu

Lys

Glu

Thr

Tyr

Ser

Ser

Gln

Leu

Ile

Leu

Gly

Ser

Asp

Val
1550

Leu
1565

Gly
1580

Ala
1595

Cys
1610

Leu
1625

Pro
1640

Val
1655

Leu
1670

Arg
1685

Val
1700

Leu
1715

Gln
1730

Val
1745

Phe
1760

Leu
1775

Leu
1790

Gln
1805

Leu
1820

Ala
1835

Asp
1850

Ala
1865

Val
1880

Gly
1895

Glu
1910

Arg
1925

Ala

Cys

Thr

Glu

Arg

Leu

Tyr

Val

Val

Ala

Val

Leu

Pro

Lys

Ile

Trp

Ala

Met

Thr

Ala

Gly

Ile

Phe

Asn

Val

Gly

Gly

Ala

Gln

His

Asn

Ala

Ile

Arg

Thr

Thr

Ala

Val

Tyr

Tyr

Ala

Ala

Ala

Gly

Ala

Leu

Ala

Ala

Leu

Lys

Leu

Val

Ala

Asn

Ala

Asp

Ile

Leu

Gln

Arg

Leu

Lys

Ser

Tyr

Leu

Arg

Ile

Leu

Pro

Lys

Leu

Phe

Leu

Pro

Ala

Ala

Ile

Leu

Cys

Val

His

Arg

His

Asp

Pro

Ala

Leu

Gly

Tyr

Thr

Cys

Ser

Glu

Glu

Gly

Ala

His

Ser

Thr

Phe

Gly

Ile

Gly

Met

Pro

Ala

Gln

Val

Val

Leu
1555

Ala
1570

Tyr
1585

Pro
1600

Lys
1615

Ala
1630

Ile
1645

Trp
1660

Leu
1675

Gly
1690

Phe
1705

Gln
1720

Leu
1735

Val
1750

Met
1765

Thr
1780

Ala
1795

Asn
1810

Ala
1825

Gly
1840

Tyr
1855

Ser
1870

Ala
1885

Ala
1900

Trp
1915

Ser
1930

Thr

Glu

His

Leu

Pro

Pro

Val

Met

Val

Ser

Lys

Asp

Gly

Leu

Gln

Trp

Leu

Ala

Ile

Ala

Ser

Gly

Gly

Ile

Ile

Met

Pro

Ala

Phe

Phe

Val

Pro

Thr

Gln

Thr

Leu

Thr

Pro

Glu

Met

Gln

Thr

Asn

Pro

Val

Leu

Thr

Val

Ala

Glu

Leu

Leu

Asn

Thr

Ile

Trp

Leu

Ala

Ser

Leu

Asn

Cys

Val

Gly

Ala

Met

Met

Thr

Asn

Phe

Gly

Thr

Gly

Ala

Gly

Gly

Val

Ser

Arg

Arg

His

Leu

Glu

Ser

Tyr

Trp

His

Glu

Met

Gly

Cys

Ile

Glu

Leu

Ala

Trp

Ile

Asn

Ser

Gly

Phe

Leu

Val

Pro

Pro

Arg

Leu

Tyr

Ser

Gly Val Phe Thr

1560

Gln
1575

Gln
1590

Asp
1605

Gly
1620

Ile
1635

Ser
1650

Gly
1665

Val
1680

Ile
1695

Glu
1710

Ala
1725

Ser
1740

Gln
1755

Ser
1770

Pro
1785

Pro
1800

Trp
1815

Val
1830

Gly
1845

Ala
1860

Ser
1875

Gly
1890

His
1905

Ile
1920

Val
1935

Ser

Thr

Ala

Gln

Pro

Thr

Ala

Val

Val

Pro

Cys

Glu

Arg

Lys

Gly

Ala

Leu

Val

Gly

Lys

Gly

Thr

Ala

Val

Ala

Pro

Leu

Lys

Thr

Met

Thr

Leu

Asp

Leu

Ile

Asp

Ser

Gln

Gln

Leu

Ile

Ile

Thr

Ala

Ala

Val

Ala

Glu

Leu

Gly

Phe

Glu

Thr

Gln

Val

Trp

Pro

Thr

Leu

Ala

Val

Arg

Gln

Phe

Ala

Glu

Gln

Ala

Thr

Ala

Gly

Leu

Leu

Asp

Val

Pro

Ala

Ser

Val
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Thr

Thr

Ile

Leu

Gly

Cys

Met

Thr

Pro

Glu

Gly

Pro

Ala

Pro

Ser

Ser

Pro

Ala

Gly

Asp

Ser

Ala

Glu

Cys

Lys

1940

Gln
1955

Thr
1970

Cys
1985

Met
2000

Tyr
2015
His
2030

Arg
2045

Phe
2060

Ala
2075

Tyr
2090

Met
2105

Glu
2120

Pro
2135

Gly
2150

Glu
2165
His
2180

Pro
2195

Ser
2210

Glu
2225

Asn
2240

Ser
2255

Val
2270

Leu
2285

Thr
2300

Pro
2315

Lys
2330

Leu

Pro

Glu

Pro

Lys

Cys

Ile

Pro

Pro

Val

Thr

Phe

Pro

Leu

Pro

Ile

Pro

Leu

Leu

Ile

Phe

Pro

Pro

Trp

Leu

Arg

Leu

Cys

Val

Gln

Gly

Gly

Val

Ile

Asn

Glu

Thr

Phe

Cys

His

Asp

Thr

Ser

Lys

Ile

Thr

Asp

Ala

Val

Lys

Pro

Thr

Arg

Ser

Leu

Leu

Val

Ala

Gly

Asn

Tyr

Ile

Asp

Thr

Lys

Glu

Val

Ala

Val

Ala

Glu

Arg

Pro

Glu

Trp

Lys

Pro

Val

Arg

Gly

Ser

Pro

Trp

Glu

Pro

Ala

Thr

Arg

Asn

Glu

Pro

Tyr

Ala

Glu

Ala

Thr

Ala

Val

Leu

Ile

Ala

Pro

Pro

Val

1945

Leu
1960

Ser
1975

Asp
1990

Gly
2005

Arg
2020

Ile
2035

Arg
2050

Tyr
2065

Phe
2080

Gln
2095

Leu
2110

Leu
2125

Leu
2140

Pro
2155

Val
2170

Ala
2185

Ser
2200

Cys
2215

Asn
2230

Glu
2245

Val
2260

Leu
2275

Arg
2290

Asp
2305

Lys
2320

Leu
2335

His

Trp

Phe

Ile

Val

Thr

Thr

Thr

Ala

Val

Lys

Asp

Leu

Val

Leu

Ala

Ser

Thr

Leu

Ser

Ala

Arg

Pro

Tyr

Ser

Thr

Gln

Leu

Lys

Pro

Asp

Gly

Cys

Thr

Leu

Gly

Cys

Gly

Arg

Gly

Thr

Gly

Ser

Ala

Leu

Glu

Glu

Lys

Asp

Glu

Pro

Glu

Trp

Arg

Thr

Phe

Gly

His

Arg

Gly

Trp

Asp

Pro

Val

Glu

Ser

Ser

Arg

Ala

Asn

Trp

Asn

Glu

Ser

Tyr

Pro

Pro

Ser

Ile

Asp

Trp

Val

Ile

Val

Asn

Pro

Arg

Phe

Cys

Arg

Glu

Gln

Met

Arg

Ser

His

Arg

Lys

Asp

Arg

Asn

Pro

Val

Thr

1950

Ser
1965

Ile
1980

Leu
1995

Ser
2010

Met
2025

Lys
2040

Met
2055

Cys
2070

Val
2085
His
2100

Gln
2115

Leu
2130

Val
2145

Leu
2160

Leu
2175

Leu
2190

Gln
2205

Asp
2220

Gln
2235

Val
2250

Glu
2265

Arg
2280

Pro
2295

Val
2310

Pro
2325

Leu
2340

Ser

Trp

Lys

Cys

His

Asn

Trp

Thr

Ser

Tyr

Val

His

Ser

Pro

Thr

Ala

Leu

Ser

Glu

Val

Arg

Phe

Pro

Val

Pro

Ser

Glu

Asp

Ala

Gln

Thr

Gly

Ser

Pro

Ala

Val

Pro

Arg

Phe

Cys

Asp

Arg

Ser

Pro

Met

Ile

Glu

Ala

Leu

His

Pro

Thr

Cys

Trp

Lys

Arg

Arg

Thr

Gly

Leu

Glu

Thr

Ser

Phe

Arg

Glu

Pro

Gly

Ala

Asp

Gly

Leu

Ile

Gln

Val

Gly

Arg

Ala
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222

Leu

Gly

Ser

Pro

Ser

Cys

Cys

Ser

Ser

Ala

Cys

Gly

Ile

Ile

Pro

Asp

Gln

Lys

Phe

Ile

Lys

Ser

Ala

Ala
2345

Ile
2360

Gly
2375

Pro
2390

Trp
2405

Cys
2420

Ala
2435

Leu
2450

Ala
2465

Leu
2480

Ala
2495

Ser
2510

Ala
2525

Asn
2540

Asp
2555

Glu
2570

Leu
2585

Thr
2600

Tyr
2615

Ser
2630

Asp
2645

Tyr
2660

Ser
2675

Arg
2690

Leu
2705

Arg
2720

Glu

Thr

Cys

Leu

Ser

Ser

Ala

Leu

Cys

Asp

Ser

Leu

Lys

Ser

Thr

Lys

Gly

Lys

Ser

Lys

Ser

Gln

Leu

Gly

Thr

Ala

Leu

Gly

Pro

Glu

Thr

Met

Glu

Arg

Gln

Ser

Lys

Thr

Asp

Val

Thr

Gly

Val

Leu

Pro

Lys

Thr

Cys

Thr

Glu

Thr

Ala

Ala

Asp

Pro

Gly

Val

Ser

Glu

His

Arg

His

Val

Pro

Val

Trp

Ile

Gly

Arg

Pro

Gly

Thr

Val

Cys

Glu

Asn

Ser

Cys

Thr

Asn

Asp

Glu

Ser

Tyr

Gln

His

Gln

Tyr

Lys

Pro

Arg

Lys

Met

Arg

Val

Leu

Gln

Pro

Thr

Asp

Arg

Cys

Cys

Arg

Arg
2350

Thr
2365

Ser
2380

Pro
2395

Ser
2410

Ser
2425

Lys
2440

Asn
2455

Lys
2470

Gln
2485

Ala
2500
His
2515

Cys
2530

Asp
2545

Ala
2560

Lys
2575

Cys
2590

Ala
2605

Arg
2620

Met
2635

Glu
2650

Leu
2665

Leu
2680

Gly
2695

Gly
2710

Ala
2725

Ser

Thr

Asp

Gly

Glu

Trp

Leu

Leu

Lys

Asp

Asn

Ser

His

Leu

Lys

Pro

Glu

Val

Val

Gly

Ser

Asp

Tyr

Tyr

Asn

Ala

Phe

Thr

Ala

Asp

Ala

Thr

Pro

Val

Val

Val

Leu

Ala

Ala

Leu

Asn

Ala

Lys

Met

Glu

Phe

Asp

Pro

Val

Arg

Thr

Gly

Gly

Ser

Glu

Pro

Asn

Gly

Ile

Tyr

Thr

Leu

Leu

Lys

Arg

Glu

Glu

Arg

Met

Gly

Phe

Ser

Ile

Gln

Gly

Arg

Leu

Leu

Ser

Ser

Ser

Asp

Ala

Ala

Asn

Ser

Phe

Lys

Ser

Ser

Lys

Asp

Val

Leu

Ala

Ser

Leu

Tyr

Arg

Ala

Gly

Cys

Thr

Gln

Ser
2355

Glu
2370

Tyr
2385

Leu
2400

Glu
2415

Leu
2430

Ala
2445

Thr
2460

Asp
2475

Glu
2490

Val
2505

Lys
2520

Ala
2535

Asn
2550

Phe
2565

Ile
2580

Leu
2595

Ser
2610

Val
2625

Asp
2640

Thr
2655

Arg
2670

Pro
2685

Arg
2700

Cys
2715

Asp
2730

Ser

Pro

Ser

Ser

Asp

Val

Leu

Thr

Arg

Val

Glu

Phe

Val

Val

Cys

Val

Tyr

Tyr

Gln

Thr

Glu

Val

Leu

Ala

Tyr

Cys

Thr

Ala

Ser

Asp

Val

Thr

Ser

Ser

Leu

Lys

Glu

Gly

Thr

Thr

Val

Phe

Asp

Gly

Ala

Arg

Glu

Ala

Thr

Ser

Ile

Thr

Ser

Pro

Met

Gly

Val

Pro

Asn

Arg

Gln

Ala

Ala

Tyr

His

Pro

Gln

Pro

Val

Phe

Trp

Cys

Ala

Ile

Asn

Gly

Lys

Met
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224

-continued

Leu Val Cys Gly Asp Asp Leu Val Val Ile Cys Glu Ser Ala Gly
2735 2740 2745

Val Gln Glu Asp Ala Ala Ser Leu Arg Ala Phe Thr Glu Ala Met
2750 2755 2760

Thr Arg Tyr Ser Ala Pro Pro Gly Asp Pro Pro Gln Pro Glu Tyr
2765 2770 2775

Asp Leu Glu Leu Ile Thr Ser Cys Ser Ser Asn Val Ser Val Ala
2780 2785 2790

His Asp Gly Ala Gly Lys Arg Val Tyr Tyr Leu Thr Arg Asp Pro
2795 2800 2805

Thr Thr Pro Leu Ala Arg Ala Ala Trp Glu Thr Ala Arg His Thr
2810 2815 2820

Pro Val Asn Ser Trp Leu Gly Asn Ile Ile Met Phe Ala Pro Thr
2825 2830 2835

Leu Trp Ala Arg Met Ile Leu Met Thr His Phe Phe Ser Val Leu
2840 2845 2850

Ile Ala Arg Asp Gln Leu Glu Gln Ala Leu Asp Cys Glu Ile Tyr
2855 2860 2865

Gly Ala Cys Tyr Ser Ile Glu Pro Leu Asp Leu Pro Pro Ile Ile
2870 2875 2880

Gln Arg Leu His Gly Leu Ser Ala Phe Ser Leu His Ser Tyr Ser
2885 2890 2895

Pro Gly Glu Ile Asn Arg Val Ala Ala Cys Leu Arg Lys Leu Gly
2900 2905 2910

Val Pro Pro Leu Arg Ala Trp Arg His Arg Ala Arg Ser Val Arg
2915 2920 2925

Ala Arg Leu Leu Ala Arg Gly Gly Arg Ala Ala Ile Cys Gly Lys
2930 2935 2940

Tyr Leu Phe Asn Trp Ala Val Arg Thr Lys Leu Lys Leu Thr Pro
2945 2950 2955

Ile Ala Ala Ala Gly Gln Leu Asp Leu Ser Gly Trp Phe Thr Ala
2960 2965 2970

Gly Tyr Ser Gly Gly Asp Ile Tyr His Ser Val Ser His Ala Arg
2975 2980 2985

Pro Arg Trp Ile Trp Phe Cys Leu Leu Leu Leu Ala Ala Gly Val
2990 2995 3000

Gly Ile Tyr Leu Leu Pro Asn Arg
3005 3010

<210> SEQ ID NO 89

<211> LENGTH: 38

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic

polypeptide

<400> SEQUENCE: 8

Met Gly Tyr Ile

1

Ala Leu Ala His
20

Thr Gly Asn Leu
35

5

<210> SEQ ID NO 9

9

0

Pro Gly

30

15

Pro Leu Val Gly Ala Pro Leu Gly Gly Ala Ala Arg
10

Gly Val Arg Val Leu Glu Asp Gly Val Asn Tyr Ala
25
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225

-continued

226

<211> LENGTH: 6

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION: Description of Artificial Sequence:

6xHis tag
<400> SEQUENCE: 90

His His His His His His
1 5

<210> SEQ ID NO 91

<211> LENGTH: 17

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION: Description of Artificial Sequence:

peptide

<400> SEQUENCE: 91

Synthetic

Synthetic

Met Ser Gly Leu Asn Asp Ile Phe Glu Ala Gln Lys Ile Glu Trp His

1 5 10 15

Glu

<210> SEQ ID NO 92

<211> LENGTH: 7

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION: Description of Artificial Sequence:

peptide
<400> SEQUENCE: 92

Gly Ser Gly Ser Asn Ser Met
1 5

<210> SEQ ID NO 93

<211> LENGTH: 5

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION: Description of Artificial Sequence:

peptide
<400> SEQUENCE: 93

Gly Ser Gly Ser Gly
1 5

<210> SEQ ID NO 94

<211> LENGTH: 15

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION: Description of Artificial Sequence:

peptide
<400> SEQUENCE: 94

Gly Leu Asn Asp Ile Phe Glu Ala Gln Lys Ile Glu Trp His Glu
1 5 10 15

<210> SEQ ID NO 95

<211> LENGTH: 11

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION: Description of Artificial Sequence:

peptide

Synthetic

Synthetic

Synthetic

Synthetic
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-continued

<400> SEQUENCE: 95
Gly Ser Gly Ser Gly His His His His His
1 5 10

<210>
<211>
<212>
<213>
<220>
<223>

SEQ ID NO 96

LENGTH: 13

TYPE: PRT

ORGANISM: Artificial Sequence
FEATURE:

OTHER INFORMATION: Description of
peptide
<400> SEQUENCE: 96

Gly Ser Gly Ser Gly His His His His His
1 5 10

<210>
<211>
<212>
<213>
<220>
<223>

SEQ ID NO 97

LENGTH: 54

TYPE: PRT

ORGANISM: Artificial Sequence
FEATURE:

OTHER INFORMATION: Description of
polypeptide

<400> SEQUENCE: 97

Thr Asn Arg Arg Pro Gln Asp Val Lys Phe
1 5 10

Val Gly Gly Val Tyr Leu Leu Pro Arg Arg
20 25

Arg Ala Thr Arg Lys Thr
35

Ser Glu Arg Ser
40

Gln Pro Ile Pro Lys Ala
50

<210>
<211>
<212>
<213>
<220>
<223>

SEQ ID NO 98

LENGTH: 49

TYPE: PRT

ORGANISM: Artificial Sequence
FEATURE:

OTHER INFORMATION: Description of
polypeptide

<400> SEQUENCE: 98

Thr Asn Arg Arg Pro Gln Asp Val Lys Phe
1 5 10

Val Tyr Leu Leu Pro Arg Arg Gly Pro Arg
20 25
Thr Ser Glu Arg Ser Gln Pro Arg Gly Arg
35 40

Ala

<210> SEQ ID NO 99

<211> LENGTH: 51

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Description of
polypeptide

<400> SEQUENCE: 99

Thr Asn Arg Arg Pro Gln Asp Val Lys Phe
1 5 10

Val Gly Gly Tyr Leu Leu Pro Arg Arg Gly

His

Artificial Sequence: Synthetic
His Gly Gly
Artificial Sequence: Synthetic

Pro Gly Gly Gly Gln Ile
15

Gly Pro Arg Leu Gly Val
30

Gln Pro Arg Gly Arg Arg
45

Artificial Sequence: Synthetic

Pro Gly Gly Gly Gln Ile
15

Leu Gly Val Thr Arg Lys

30

Arg Gln Pro
45

Ile Pro Lys

Artificial Sequence: Synthetic

Pro Gly Gly Gly Gln Ile
15

Pro Arg Leu Gly Val Thr
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-continued

20 25
Arg Lys Thr Ser Glu Arg Ser Gln Pro Arg
35 40

Pro Lys Ala
50

<210>
<211>
<212>
<213>
<220>
<223>

SEQ ID NO 100

LENGTH: 52

TYPE: PRT

ORGANISM: Artificial Sequence
FEATURE:

OTHER INFORMATION: Description of
polypeptide

<400> SEQUENCE: 100

Thr Asn Arg Arg Pro Gln Asp Val Lys Phe
1 5 10
Val Gly Gly Tyr Leu Leu Pro Arg Arg Gly
20 25
Thr Arg Lys Thr Ser Glu Arg Ser Gln Pro
35 40
Ile Pro Lys Ala
50
<210> SEQ ID NO 101
<211> LENGTH: 52
<212> TYPE: PRT
<213> ORGANISM: Artificial Sequence
<220> FEATURE:
<223> OTHER INFORMATION: Description of
polypeptide
<400> SEQUENCE: 101

Thr Asn Arg Arg Pro Gln Asp Val Lys Phe
1 5 10

Val Gly Gly Tyr
20

Leu Leu Pro Arg Arg Gly
25

Thr Arg Lys Thr Ser Glu Arg Ser Gln Pro

35 40
Ile Pro Lys Ala
50
<210> SEQ ID NO 102
<211> LENGTH: 53
<212> TYPE: PRT
<213> ORGANISM: Artificial Sequence
<220> FEATURE:
<223> OTHER INFORMATION: Description of
polypeptide
<400> SEQUENCE: 102
Thr Asn Arg Arg Pro Gln Asp Val Lys Phe
1 5 10
Val Gly Gly Tyr Leu Leu Pro Arg Arg Gly
20 25
Ala Thr Arg Lys Thr Ser Glu Arg Ser Gln
35 40
Pro Ile Pro Lys Ala

50

<210> SEQ ID NO 103

30

Gly Arg Arg Gln Pro Ile
45

Artificial Sequence: Synthetic

Pro Gly Gly Gly Gln Ile
15

Pro Arg Leu Gly Val Ala
30

Arg Gly Arg Arg Gln Pro
45

Artificial Sequence: Synthetic

Pro Gly Gly Gly Gln Ile
15

Pro Arg Leu Gly Val Arg
30

Arg Gly Arg Arg Gln Pro
45

Artificial Sequence: Synthetic

Pro Gly Gly Gly Gln Ile
15

Pro Arg Leu Gly Val Ile
30

Pro Arg Gly Arg Arg Gln
45
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-continued

<211>
<212>
<213>
<220>
<223>

LENGTH: 52

TYPE: PRT

ORGANISM: Artificial Sequence

FEATURE:

OTHER INFORMATION: Description of

polypeptide

<400> SEQUENCE: 103

Thr Asn Arg Arg Pro Gln Asp Val Lys Phe

1 5 10

Val Gly Gly Gly Tyr Leu Leu Pro Arg Arg

20 25

Thr Arg Lys Thr Ser Glu Arg Ser Gln Pro
35 40

Ile Pro Lys Ala

50

<210>
<211>
<212>
<213>
<220>
<223>

SEQ ID NO 104

LENGTH: 53

TYPE: PRT

ORGANISM: Artificial Sequence
FEATURE:

OTHER INFORMATION: Description of
polypeptide

<400> SEQUENCE: 104

Thr Asn Arg Arg Pro Gln Asp Val Lys Phe
1 5 10

Val Gly Gly Gly Tyr Leu Leu Pro Arg Arg
20 25

Ala Thr Arg Lys Thr Ser Glu Arg Ser Gln
35 40

Pro Ile Pro Lys Ala
50

<210>
<211>
<212>
<213>
<220>
<223>

SEQ ID NO 105

LENGTH: 53

TYPE: PRT

ORGANISM: Artificial Sequence
FEATURE:

OTHER INFORMATION: Description of
polypeptide

<400> SEQUENCE: 105

Thr Asn Arg Arg Pro Gln Asp Val Lys Phe
1 5 10

Val Gly Gly Gly Tyr Leu Leu Pro Arg Arg
20 25
Arg Thr Arg Lys Thr Ser Glu Arg Ser Gln
35 40
Pro Ile Pro Lys Ala
50
<210> SEQ ID NO 106
<211> LENGTH: 54
<212> TYPE: PRT
<213> ORGANISM: Artificial Sequence
<220> FEATURE:
<223> OTHER INFORMATION: Description of
polypeptide

<400> SEQUENCE: 106

Thr Asn Arg Arg Pro Gln Asp Val Lys Phe

Artificial Sequence: Synthetic

Pro Gly Gly Gly Gln Ile
15

Gly Pro Arg Leu Gly Val
30

Arg Gly Arg Arg Gln Pro
45

Artificial Sequence: Synthetic

Pro Gly Gly Gly Gln Ile
15

Gly Pro Arg Leu Gly Val
30

Pro Arg Gly Arg Arg Gln
45

Artificial Sequence: Synthetic

Pro Gly Gly Gly Gln Ile
15

Gly Pro Arg Leu Gly Val
30

Pro Arg Gly Arg Arg Gln
45

Artificial Sequence: Synthetic

Pro Gly Gly Gly Gln Ile
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234

-continued

1 5

10

15

Val Gly Gly Gly Tyr Leu Leu Pro Arg Arg Gly Pro Arg Leu Gly Val

20

25

30

Ile Ala Thr Arg Lys Thr Ser Glu Arg Ser Gln Pro Arg Gly Arg Arg

40

ORGANISM: Artificial Sequence

35
Gln Pro Ile Pro Lys Ala
50
<210> SEQ ID NO 107
<211> LENGTH: 42
<212> TYPE: PRT
<213>
<220> FEATURE:
<223>

polypeptide

<400> SEQUENCE: 107
Ile Ile Pro Asp Arg
1 5

Glu Cys Ser Gln His
20

Glu Gln Phe Lys Gln
35

<210>
<211>
<212>
<213>
<220>
<223>

SEQ ID NO 108
LENGTH: 43
TYPE: PRT

FEATURE:
polypeptide
<400>

SEQUENCE: 108

Ile Ile Pro Asp Arg
1 5

Glu Cys Ser Gln His
20

OTHER INFORMATION: Description of

Glu Val Leu Tyr Arg
10

Artificial Sequence:

45

Synthetic

Glu Phe Asp Glu Met Glu

15

Leu Pro Tyr Ile Glu Gln Gly Met Met Leu Ala

25

Lys Ala Leu Gly Leu
40

ORGANISM: Artificial Sequence

OTHER INFORMATION: Description of

Glu Val Leu Tyr Arg
10

Artificial Sequence:

30

Synthetic

Glu Phe Asp Glu Met Glu

15

Leu Pro Tyr Ile Glu Gln Gly Met Met Leu Ala

25

Glu Gln Phe Lys Gln Lys Ala Leu Gly Leu Cys

35

<210>
<211>
<212>
<213>
<220>
<223>

SEQ ID NO 109
LENGTH: 466
TYPE: PRT

FEATURE:
polypeptide
<400> SEQUENCE: 109

Ala Val Asp Phe Ile
1 5
Val

Phe Thr

20

Pro Asp

Gln Val Ala

35

His Leu

Pro Ala Ala

50

Tyr

Ser Val Ala Ala

Gly Ile Pro

85

Asp

40

ORGANISM: Artificial Sequence

OTHER INFORMATION: Description of

Val Glu Leu

10

Pro Asn

Pro Pro

25

Asn Ser Ser

Ala Pro Thr

40

His Gly

Ala Ala

55

Gln Gly Tyr

Thr Phe

70

Leu Gly Gly

Asn Ile Arg Thr Gly

90

Artificial Sequence:

Glu

Val

Ser

Lys

Ala

75

Val

Thr

Val

Gly

Val

60

Tyr

Arg

Thr

Pro

Asn

45

Leu

Met

Thr

30

Synthetic

Met Arg Ser

15

Gln
30

Ser Phe

Ser Thr Lys

Val Leu Asn

Ala
80

Ser Lys

Ile Thr

95

Thr
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-continued

236

Gly

Gly

Ser

Ala

145

Pro

Ser

Cys

Ala

225

Phe

Phe

Asp

Pro

305

Phe

Tyr

Asn

Gly

Thr

385

Thr

Trp

Leu

Pro

465

<210>
<211>
<212>
<213>
<220>

Ser

Cys

Thr

130

Glu

Gly

Thr

Ile

Asp

210

Tyr

Val

Asp

Ser

Ala

290

Gly

Asp

Glu

Thr

Val

370

Lys

Val

Lys

Leu

Val
450

Thr

Pro

Ser

115

Asp

Thr

Ser

Thr

Lys

195

Glu

Tyr

Val

Ser

Leu

275

Val

Ile

Ser

Leu

Pro

355

Phe

Gln

Cys

Cys

Tyr

435

Thr

Ile

100

Gly

Ala

Ala

Val

Gly

180

Gly

Leu

Arg

Val

Val

260

Asp

Ser

Tyr

Ser

Thr

340

Gly

Thr

Ser

Ala

Leu

420

Arg

Lys

PRT

Thr

Gly

Thr

Gly

Thr

165

Glu

Gly

Ala

Gly

Ala

245

Ile

Pro

Arg

Arg

Val

325

Pro

Leu

Gly

Gly

Arg

405

Ile

Leu

Tyr

SEQ ID NO 110
LENGTH:
TYPE :
ORGANISM: Artificial Sequence
FEATURE:

466

Tyr

Ala

Ser

Ala

150

Val

Ile

Arg

Ala

Leu

230

Thr

Asp

Thr

Thr

Phe

310

Leu

Ala

Pro

Leu

Glu

390

Ala

Arg

Gly

Ile

Ser

Tyr

Ile

135

Arg

Pro

Pro

His

Lys

215

Asp

Asp

Cys

Phe

Gln

295

Val

Cys

Glu

Val

Thr

375

Asn

Gln

Leu

Ala

Met
455

Thr

Asp

120

Leu

Leu

His

Phe

Leu

200

Leu

Val

Ala

Asn

Thr

280

Arg

Ala

Glu

Thr

Cys

360

His

Leu

Ala

Lys

Val
440

Thr

Tyr

105

Ile

Gly

Val

Pro

Tyr

185

Ile

Val

Ser

Leu

Thr

265

Ile

Arg

Pro

Cys

Thr

345

Gln

Ile

Pro

Pro

Pro

425

Gln

Cys

Gly

Ile

Ile

Val

Asn

170

Gly

Phe

Ala

Val

Met

250

Cys

Glu

Gly

Gly

Tyr

330

Val

Asp

Asp

Tyr

Pro

410

Thr

Asn

Met

Lys

Ile

Gly

Leu

155

Ile

Lys

Cys

Leu

Ile

235

Thr

Val

Thr

Arg

Glu

315

Asp

Arg

His

Ala

Leu

395

Pro

Leu

Glu

Ser

Phe

Cys

Thr

140

Ala

Glu

Ala

His

Gly

220

Pro

Gly

Thr

Ile

Thr

300

Arg

Ala

Leu

Leu

His

380

Val

Ser

His

Ile

Ala
460

Leu

Asp

125

Val

Thr

Glu

Ile

Ser

205

Ile

Thr

Tyr

Gln

Thr

285

Gly

Pro

Gly

Arg

Glu

365

Phe

Ala

Trp

Gly

Thr
445

Asp

Ala

110

Glu

Leu

Ala

Val

Pro

190

Lys

Asn

Ser

Thr

Thr

270

Leu

Arg

Ser

Cys

Ala

350

Phe

Leu

Tyr

Asp

Pro

430

Leu

Leu

Asp

Cys

Asp

Thr

Ala

175

Leu

Lys

Ala

Gly

Gly

255

Val

Pro

Gly

Gly

Ala

335

Tyr

Trp

Ser

Gln

Gln

415

Thr

Thr

Glu

Gly

His

Gln

Pro

160

Leu

Glu

Lys

Val

Asp

240

Asp

Asp

Gln

Lys

Met

320

Trp

Met

Glu

Gln

Ala

400

Met

Pro

His

Val



US 9,194,873 B2

237

-continued

238

<223> OTHER INFORMATION: Description of Artificial Sequence:

polypeptide
<400> SEQUENCE: 110

Ala Val Asp Phe Ile Pro Val Glu Asn Leu Glu Thr Thr Met Arg
1 5 10 15

Pro Val Phe Thr Asp Asn Ser Ser Pro Pro Val Val Pro Gln Ser
20 25 30

Gln Val Ala His Leu His Ala Pro Thr Gly Ser Gly Lys Ala Thr
Val Pro Ala Ala Tyr Ala Ala Gln Gly Tyr Lys Val Leu Val Leu
50 55 60

Pro Ser Val Ala Ala Thr Leu Gly Phe Gly Ala Tyr Met Ser Lys
65 70 75

His Gly Ile Asp Pro Asn Ile Arg Thr Gly Val Arg Thr Ile Thr
85 90 95

Gly Ser Pro Ile Thr Tyr Ser Thr Tyr Gly Lys Phe Leu Ala Asp
100 105 110

Gly Cys Ser Gly Gly Ala Tyr Asp Ile Ile Ile Cys Asp Glu Cys
115 120 125

Ser Thr Asp Ala Thr Ser Ile Leu Gly Ile Gly Thr Val Leu Asp
130 135 140

Ala Glu Thr Ala Gly Ala Arg Leu Val Val Leu Ala Thr Ala Thr
145 150 155

Pro Gly Ser Val Thr Val Pro His Pro Asn Ile Glu Glu Val Ala
165 170 175

Ser Thr Thr Gly Glu Ile Pro Phe Tyr Gly Lys Ala Ile Pro Leu
180 185 190

Val Ile Lys Gly Gly Arg His Leu Ile Phe Cys His Ser Lys Lys
195 200 205

Cys Asp Glu Leu Ala Ala Lys Leu Val Ala Leu Gly Ile Asn Ala
210 215 220

Ala Tyr Tyr Arg Gly Leu Asp Val Ser Val Ile Pro Thr Ser Gly
225 230 235

Val Val Val Val Ala Thr Asp Ala Leu Met Thr Gly Tyr Thr Gly
245 250 255

Phe Asp Ser Val Ile Asp Cys Asn Thr Cys Val Thr Gln Thr Val
260 265 270

Phe Ser Leu Asp Pro Thr Phe Thr Ile Glu Thr Ile Thr Leu Pro
275 280 285

Asp Ala Val Ser Arg Thr Gln Arg Arg Gly Arg Thr Gly Arg Gly
290 295 300

Pro Gly Ile Tyr Arg Phe Val Ala Pro Gly Glu Arg Pro Ser Gly
305 310 315

Phe Asp Ser Ser Val Leu Cys Glu Cys Tyr Asp Ala Gly Cys Ala
325 330 335

Tyr Glu Leu Thr Pro Ala Glu Thr Thr Val Arg Leu Arg Ala Tyr
340 345 350

Asn Thr Pro Gly Leu Pro Val Cys Gln Asp His Leu Glu Phe Trp
355 360 365

Gly Val Phe Thr Gly Leu Thr His Ile Asp Ala His Phe Leu Ser
370 375 380

Thr Lys Gln Ser Gly Glu Asn Leu Pro Tyr Leu Val Ala Tyr Gln
385 390 395

Synthetic

Ser

Phe

Lys

Asn

Ala

80

Thr

Gly

His

Gln

Pro

160

Leu

Glu

Lys

Val

Asp

240

Asp

Asp

Gln

Lys

Met

320

Trp

Met

Glu

Gln

Ala
400
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-continued

240

Thr

Trp

Leu

Pro

465

<210>
<211>
<212>
<213>
<220>
<223>

Val

Lys

Leu

Val

450

Thr

Cys

Cys

Tyr

435

Thr

Ala Arg Ala Gln

405

Leu Ile Arg Leu

420

Arg Leu Gly Ala

Lys Tyr Ile Met

PRT

SEQ ID NO 111
LENGTH:
TYPE :
ORGANISM: Artificial Sequence
FEATURE:
OTHER INFORMATION: Description of

466

polypeptide

<400> SEQUENCE:

Ala
1

Pro

Gln

Gly

Gly

Ser

Ala

145

Pro

Ser

Cys

Ala

225

Phe

Phe

Val Asp Phe

Val

Val

Pro

50

Ser

Gly

Ser

Cys

Thr

130

Glu

Gly

Thr

Ile

Asp

210

Tyr

Val

Asp

Ser

Phe

Ala

35

Ala

Val

Ile

Pro

Ser

115

Asp

Thr

Ser

Thr

Lys

195

Glu

Tyr

Val

Ser

Leu

Thr

20

His

Ala

Ala

Asp

Ile

100

Gly

Ala

Ala

Val

Gly

180

Gly

Leu

Arg

Val

Val
260

Asp

111

Ile

5

Asp

Leu

Tyr

Ala

Pro

85

Thr

Gly

Thr

Gly

Thr

165

Glu

Gly

Ala

Gly

Ala
245

Ile

Pro

Pro

Asn

His

Ala

Thr

70

Asn

Tyr

Ala

Ser

Ala

150

Val

Ile

Arg

Ala

Leu

230

Thr

Asp

Thr

455

Val

Ser

Ala

Ala

55

Leu

Ile

Ser

Tyr

Ile

135

Arg

Pro

Pro

His

Lys

215

Asp

Asp

Cys

Phe

Ala

Lys

Val

440

Thr

Glu

Ser

Pro

40

Gln

Gly

Arg

Thr

Asp

120

Leu

Leu

His

Phe

Leu

200

Leu

Val

Ala

Asn

Thr

Pro
Pro
425

Gln

Cys

Asn

Pro

25

Thr

Gly

Phe

Thr

Tyr

105

Ile

Gly

Val

Pro

Tyr

185

Ile

Val

Ser

Leu

Thr
265

Ile

Pro
410
Thr

Asn

Met

Leu

10

Pro

Gly

Tyr

Gly

Gly

90

Gly

Ile

Ile

Val

Asn

170

Gly

Phe

Ala

Val

Met
250

Cys

Glu

Pro Ser

Leu His

Glu Ile

Ser Ala
460

Artificial Sequence:

Glu Thr

Val Val

Ser Gly

Lys Val
60

Ala Tyr
75

Val Arg

Lys Phe

Ile Cys

Gly Thr

140

Leu Ala
155

Ile Glu

Lys Ala

Cys His

Leu Gly

220
Ile Pro
235
Thr Gly

Val Thr

Thr Ile

Trp

Gly

Thr

445

Asp

Thr

Pro

Lys

45

Leu

Met

Thr

Leu

Asp

125

Val

Thr

Glu

Ile

Ser

205

Ile

Thr

Tyr

Gln

Thr

Asp
Pro
430

Leu

Leu

Met

Gln

30

Ser

Val

Ser

Ile

Ala

110

Glu

Leu

Ala

Val

Pro

190

Lys

Asn

Ser

Thr

Thr
270

Leu

Gln
415
Thr

Thr

Glu

Arg

15

Ser

Glu

Leu

Lys

Thr

95

Asp

Cys

Asp

Thr

Ala

175

Leu

Lys

Ala

Gly

Gly

255

Val

Pro

Met

Pro

His

Val

Synthetic

Ser

Phe

Lys

Asn

Ala

80

Thr

Gly

His

Gln

Pro

160

Leu

Glu

Lys

Val

Asp
240
Asp

Asp

Gln
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-continued

242

Asp

Pro

305

Phe

Tyr

Asn

Gly

Thr

385

Thr

Trp

Leu

Pro

465

<210>
<211>
<212>
<213>
<220>
<223>

Ala

290

Gly

Asp

Glu

Thr

Val

370

Lys

Val

Lys

Leu

Val

450

Thr

275

Val

Ile

Ser

Leu

Pro

355

Phe

Gln

Cys

Cys

Tyr

435

Thr

Ser

Tyr

Ser

Thr

340

Gly

Thr

Ser

Ala

Leu

420

Arg

Lys

PRT

Arg

Arg

Val

325

Pro

Leu

Gly

Gly

Arg

405

Ile

Leu

Tyr

SEQ ID NO 112
LENGTH:
TYPE :
ORGANISM: Artificial Sequence
FEATURE:
OTHER INFORMATION: Description of

466

polypeptide

<400> SEQUENCE:

Ala
1

Pro

Gln

Gly

Gly

Ser

Ala
145

Val Asp Phe

Val

Val

Pro

50

Ser

Gly

Ser

Cys

Thr

130

Glu

Phe

Ala

35

Ala

Val

Ile

Pro

Ser
115

Asp

Thr

Thr

20

His

Ala

Ala

Asp

Ile
100
Gly

Ala

Ala

112

Ile

5

Asp

Leu

Tyr

Ala

Pro

85

Thr

Gly

Thr

Gly

Thr

Phe

310

Leu

Ala

Pro

Leu

Glu

390

Ala

Arg

Gly

Ile

Pro

Asn

His

Ala

Thr

70

Asn

Tyr

Ala

Ser

Ala
150

Gln

295

Val

Cys

Glu

Val

Thr

375

Asn

Gln

Leu

Ala

Met
455

Val

Ser

Ala

Ala

55

Leu

Ile

Ser

Tyr

Ile

135

Arg

280

Arg

Ala

Glu

Thr

Cys

360

His

Leu

Ala

Lys

Val

440

Thr

Glu

Ser

Pro

40

Gln

Gly

Arg

Thr

Asp
120

Leu

Leu

Arg

Pro

Cys

Thr

345

Gln

Ile

Pro

Pro

Pro

425

Gln

Cys

Asn

Pro

25

Thr

Gly

Phe

Thr

Tyr

105

Ile

Gly

Val

Gly

Gly

Tyr

330

Val

Asp

Asp

Tyr

Pro

410

Thr

Asn

Met

Leu

10

Pro

Gly

Tyr

Gly

Gly

90

Gly

Ile

Ile

Val

Arg Thr
300

Glu Arg
315

Asp Ala

Arg Leu

His Leu

Ala His

380

Leu Val

395

Pro Ser

Leu His

Glu Ile

Ser Ala
460

Artificial Sequence:

Glu Thr

Val Val

Ser Gly

Lys Val
60

Ala Ser
75

Val Arg

Lys Phe

Ile Cys

Gly Thr

140

Leu Ala
155

285

Gly

Pro

Gly

Arg

Glu

365

Phe

Ala

Trp

Gly

Thr

445

Asp

Thr

Pro

Lys

45

Leu

Met

Thr

Leu

Asp
125

Val

Thr

Arg

Ser

Cys

Ala

350

Phe

Leu

Tyr

Asp

Pro

430

Leu

Leu

Met

Gln

30

Ser

Val

Ser

Ile

Ala

110

Glu

Leu

Ala

Gly

Gly

Ala

335

Tyr

Trp

Ser

Gln

Gln

415

Thr

Thr

Glu

Arg

15

Ser

Thr

Leu

Lys

Thr

95

Asp

Cys

Asp

Thr

Lys

Met

320

Trp

Met

Glu

Gln

Ala

400

Met

Pro

His

Val

Synthetic

Ser

Phe

Lys

Asn

Ala

80

Thr

Gly

His

Gln

Pro
160
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-continued

244

Pro

Ser

Cys

Ala

225

Phe

Phe

Asp

Pro

305

Phe

Tyr

Asn

Gly

Thr

385

Thr

Trp

Leu

Pro

465

<210>
<211>
<212>
<213>
<220>
<223>

Gly

Thr

Ile

Asp

210

Tyr

Val

Asp

Ser

Ala

290

Gly

Asp

Glu

Thr

Val

370

Lys

Val

Lys

Leu

Val

450

Thr

Ser

Thr

Lys

195

Glu

Tyr

Val

Ser

Leu

275

Val

Ile

Ser

Leu

Pro

355

Phe

Gln

Cys

Cys

Tyr

435

Thr

Val

Gly

180

Gly

Leu

Arg

Val

Val

260

Asp

Ser

Tyr

Ser

Thr

340

Gly

Thr

Ser

Ala

Leu

420

Arg

Lys

PRT

Thr

165

Glu

Gly

Ala

Gly

Ala

245

Ile

Pro

Arg

Arg

Val

325

Pro

Leu

Gly

Gly

Arg

405

Ile

Leu

Tyr

SEQ ID NO 113
LENGTH:
TYPE :
ORGANISM: Artificial Sequence
FEATURE:
OTHER INFORMATION: Description of

466

polypeptide

<400> SEQUENCE:

113

Val

Ile

Arg

Ala

Leu

230

Thr

Asp

Thr

Thr

Phe

310

Leu

Ala

Pro

Leu

Glu

390

Ala

Arg

Gly

Ile

Pro

Pro

His

Lys

215

Asp

Asp

Cys

Phe

Gln

295

Val

Cys

Glu

Val

Thr

375

Asn

Gln

Leu

Ala

Met
455

His

Phe

Leu

200

Leu

Val

Ala

Asn

Thr

280

Arg

Ala

Glu

Thr

Cys

360

His

Leu

Ala

Lys

Val

440

Thr

Pro

Tyr

185

Ile

Val

Ser

Leu

Thr

265

Ile

Arg

Pro

Cys

Thr

345

Gln

Ile

Pro

Pro

Pro

425

Gln

Cys

Asn

170

Gly

Phe

Ala

Val

Met

250

Cys

Glu

Gly

Gly

Tyr

330

Val

Asp

Asp

Tyr

Pro

410

Thr

Asn

Met

Ala Val Asp Phe Ile Pro Val Glu Asn Leu

1

5

10

Pro Val Phe Thr Asp Asn Ser Ser Pro Pro

20

25

Gln Val Ala His Leu His Ala Pro Thr Gly

35

40

Ile Glu

Lys Ala

Cys His

Leu Gly
220

Ile Pro
235

Thr Gly

Val Thr

Thr Ile

Arg Thr

300

Glu Arg
315

Asp Ala

Arg Leu

His Leu

Ala His

380

Leu Val
395

Pro Ser
Leu His

Glu Ile

Ser Ala
460

Artificial Sequence:

Glu Val Ala

Ile

Ser

205

Ile

Thr

Tyr

Gln

Thr

285

Gly

Pro

Gly

Arg

Glu

365

Phe

Ala

Trp

Gly

Thr

445

Asp

Pro

190

Lys

Asn

Ser

Thr

Thr

270

Leu

Arg

Ser

Cys

Ala

350

Phe

Leu

Tyr

Asp

Pro

430

Leu

Leu

175

Leu

Lys

Ala

Gly

Gly

255

Val

Pro

Gly

Gly

Ala

335

Tyr

Trp

Ser

Gln

Gln

415

Thr

Thr

Glu

Glu Thr Thr Met Arg

15

Val Val Pro Gln Ser

30

Ser Gly Lys Ser Thr

45

Leu

Glu

Lys

Val

Asp

240

Asp

Asp

Gln

Lys

Met

320

Trp

Met

Glu

Gln

Ala

400

Met

Pro

His

Val

Synthetic

Ser

Phe

Lys
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-continued

246

Gly

Gly

Ser

Ala

145

Pro

Ser

Cys

Ala

225

Phe

Phe

Asp

Pro

305

Phe

Tyr

Asn

Gly

Thr

385

Thr

Trp

Leu

Pro

Pro

50

Ser

Gly

Ser

Cys

Thr

130

Glu

Gly

Thr

Ile

Asp

210

Tyr

Val

Asp

Ser

Ala

290

Gly

Asp

Glu

Thr

Val

370

Lys

Val

Lys

Leu

Val
450

Ala

Val

Ile

Pro

Ser

115

Asp

Thr

Ser

Thr

Lys

195

Glu

Tyr

Val

Ser

Leu

275

Val

Ile

Ser

Leu

Pro

355

Phe

Gln

Cys

Cys

Tyr

435

Thr

Ala

Ala

Asp

Ile

100

Gly

Ala

Ala

Val

Gly

180

Gly

Leu

Arg

Val

Val

260

Asp

Ser

Tyr

Ser

Thr

340

Gly

Thr

Ser

Ala

Leu
420

Arg

Lys

Tyr

Ala

Pro

85

Thr

Gly

Thr

Gly

Thr

165

Glu

Gly

Ala

Gly

Ala

245

Ile

Pro

Arg

Arg

Val

325

Pro

Leu

Gly

Gly

Arg

405

Ile

Leu

Tyr

Ala

Thr

70

Asn

Tyr

Ala

Ser

Ala

150

Val

Ile

Arg

Ala

Leu

230

Thr

Asp

Thr

Thr

Phe

310

Leu

Ala

Pro

Leu

Glu

390

Ala

Arg

Gly

Ile

Ala

55

Leu

Ile

Ser

Tyr

Ile

135

Arg

Pro

Pro

His

Lys

215

Asp

Asp

Cys

Phe

Gln

295

Val

Cys

Glu

Val

Thr

375

Asn

Gln

Leu

Ala

Met
455

Gln

Gly

Arg

Thr

Asp

120

Leu

Leu

His

Phe

Leu

200

Leu

Val

Ala

Asn

Thr

280

Arg

Ala

Glu

Thr

Cys

360

His

Leu

Ala

Lys

Val
440

Thr

Gly

Phe

Thr

Tyr

105

Ile

Gly

Val

Pro

Tyr

185

Ile

Val

Ser

Leu

Thr

265

Ile

Arg

Pro

Cys

Thr

345

Gln

Ile

Pro

Pro

Pro
425

Gln

Cys

Tyr

Gly

Gly

90

Gly

Ile

Ile

Val

Asn

170

Gly

Phe

Ala

Val

Met

250

Cys

Glu

Gly

Gly

Tyr

330

Val

Asp

Asp

Tyr

Pro
410
Thr

Asn

Met

Lys

Ala

75

Val

Lys

Ile

Gly

Leu

155

Ile

Lys

Cys

Leu

Ile

235

Thr

Val

Thr

Arg

Glu

315

Asp

Arg

His

Ala

Leu

395

Pro

Leu

Glu

Ser

Val

60

Tyr

Arg

Phe

Cys

Thr

140

Ala

Glu

Ala

His

Gly

220

Pro

Gly

Thr

Ile

Thr

300

Arg

Ala

Leu

Leu

His

380

Val

Ser

His

Ile

Ala
460

Leu

Met

Thr

Leu

Asn

125

Val

Thr

Glu

Ile

Ser

205

Ile

Thr

Tyr

Gln

Thr

285

Gly

Pro

Gly

Arg

Glu

365

Phe

Ala

Trp

Gly

Thr

445

Asp

Val

Ser

Ile

Ala

110

Glu

Leu

Ala

Val

Pro

190

Lys

Asn

Ser

Thr

Thr

270

Leu

Arg

Ser

Cys

Ala

350

Phe

Leu

Tyr

Asp

Pro
430

Leu

Leu

Leu

Lys

Thr

95

Asp

Cys

Asp

Thr

Ala

175

Leu

Lys

Ala

Gly

Gly

255

Val

Pro

Gly

Gly

Ala

335

Tyr

Trp

Ser

Gln

Gln

415

Thr

Thr

Glu

Asn

Ala

80

Thr

Gly

His

Gln

Pro

160

Leu

Glu

Lys

Val

Asp

240

Asp

Asp

Gln

Lys

Met

320

Trp

Met

Glu

Gln

Ala

400

Met

Pro

His

Val
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247 248

-continued

Val Thr
465

<210> SEQ ID NO 114

<211> LENGTH: 467

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic
polypeptide

<400> SEQUENCE: 114

Ala Val Asp Phe Ile Pro Val Glu Asn Leu Glu Thr Thr Met Arg Ser
1 5 10 15

Pro Val Phe Thr Asp Asn Ser Ser Pro Pro Val Val Pro Gln Ser Phe
20 25 30

Gln Val Ala His Leu His Ala Pro Thr Gly Ser Gly Lys Ser Thr Lys
35 40 45

Val Pro Ala Ala Tyr Ala Ala Gln Gly Tyr Lys Val Leu Val Leu Asn
50 55 60

Pro Ser Val Ala Ala Thr Leu Gly Phe Gly Ala Tyr Met Ser Lys Ala
65 70 75 80

His Gly Ile Asp Pro Asn Ile Arg Thr Gly Val Arg Thr Ile Thr Thr
85 90 95

Gly Ser Pro Ile Thr Tyr Ser Thr Tyr Gly Lys Phe Leu Ala Asp Gly
100 105 110

Gly Cys Ser Gly Gly Ala Tyr Asp Ile Ile Ile Cys Asp Gln Gln Cys
115 120 125

His Ser Thr Asp Ala Thr Ser Ile Leu Gly Ile Gly Thr Val Leu Asp
130 135 140

Gln Ala Glu Thr Ala Gly Ala Arg Leu Val Val Leu Ala Thr Ala Thr
145 150 155 160

Pro Pro Gly Ser Val Thr Val Pro His Pro Asn Ile Glu Glu Val Ala
165 170 175

Leu Ser Thr Thr Gly Glu Ile Pro Phe Tyr Gly Lys Ala Ile Pro Leu
180 185 190

Glu Val Ile Lys Gly Gly Arg His Leu Ile Phe Cys His Ser Lys Lys
195 200 205

Lys Cys Asp Glu Leu Ala Ala Lys Leu Val Ala Leu Gly Ile Asn Ala
210 215 220

Val Ala Tyr Tyr Arg Gly Leu Asp Val Ser Val Ile Pro Thr Ser Gly
225 230 235 240

Asp Val Val Val Val Ala Thr Asp Ala Leu Met Thr Gly Tyr Thr Gly
245 250 255

Asp Phe Asp Ser Val Ile Asp Cys Asn Thr Cys Val Thr Gln Thr Val
260 265 270

Asp Phe Ser Leu Asp Pro Thr Phe Thr Ile Glu Thr Ile Thr Leu Pro
275 280 285

Gln Asp Ala Val Ser Arg Thr Gln Arg Arg Gly Arg Thr Gly Arg Gly
290 295 300

Lys Pro Gly Ile Tyr Arg Phe Val Ala Pro Gly Glu Arg Pro Ser Gly
305 310 315 320

Met Phe Asp Ser Ser Val Leu Cys Glu Cys Tyr Asp Ala Gly Cys Ala
325 330 335

Trp Tyr Glu Leu Thr Pro Ala Glu Thr Thr Val Arg Leu Arg Ala Tyr
340 345 350
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-continued

250

Met Asn Thr Pro Gly Leu Pro Val Cys Gln

355 360

Glu Gly Val Phe Thr Gly Leu Thr His Ile
370 375

Gln Thr Lys Gln Ser Gly Glu Asn Leu Pro

385

390

Ala Thr Val Cys Ala Arg Ala Gln Ala Pro

405 410

Met Trp Lys Cys Leu Ile Arg Leu Lys Pro

420 425

Pro Leu Leu Tyr Arg Leu Gly Ala Val Gln

435 440

His Pro Val Thr Lys Tyr Ile Met Thr Cys
450 455

Val Val Thr

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 115

LENGTH: 466

TYPE: PRT

ORGANISM: Artificial Sequence
FEATURE:

OTHER INFORMATION: Description of
polypeptide

SEQUENCE: 115

Ala Val Asp Phe Ile Pro Val Glu Asn Leu

1

5 10

Pro Val Phe Thr Asp Asn Ser Ser Pro Pro

20 25

Gln Val Ala His Leu His Ala Pro Thr Gly

35 40

Val Pro Ala Ala Tyr Ala Ala Gln Gly Tyr

50

55

Pro Ser Val Ala Ala Thr Leu Gly Phe Gly

70

His Gly Ile Asp Pro Asn Ile Arg Thr Gly

85 90

Gly Ser Pro Ile Thr Tyr Ser Thr Tyr Gly

100 105

Gly Cys Ser Gly Gly Ala Tyr Asp Ile Ile

115 120

Ser Thr Asp Ala Thr Ser Ile Leu Gly Ile
130 135

Ala Glu Thr Ala Gly Ala Arg Leu Val Val

145

150

Pro Gly Ser Val Thr Val Pro His Pro Asn

165 170

Ser Thr Thr Gly Glu Ile Pro Phe Tyr Gly

180 185

Val Ile Lys Gly Gly Arg His Leu Ile Phe

195 200

Cys Asp Glu Leu Ala Ala Lys Leu Val Ala
210 215

Ala Tyr Tyr Arg Gly Leu Asp Val Ser Val

Asp His Leu Glu Phe
365

Asp Ala His Phe Leu
380

Tyr Leu Val Ala Tyr
395

Pro Pro Ser Trp Asp
415

Thr Leu His Gly Pro
430

Asn Glu Ile Thr Leu
445

Met Ser Ala Asp Leu
460

Artificial Sequence:

Glu Thr Thr Met Arg
Val Val Pro Gln Ser
30

Ser Gly Lys Ser Thr
45

Lys Val Leu Val Leu
60

Ala Tyr Met Ser Lys
75

Val Arg Thr Ile Thr
95

Lys Phe Leu Ala Asp
110

Ile Cys Asp Glu Cys
125

Gly Thr Val Leu Asp
140

Leu Ala Thr Ala Thr
155

Ile Glu Glu Val Ala
175

Lys Ala Ile Pro Leu
190

Cys His Ser Lys Lys
205

Leu Gly Ile Asn Ala
220

Ile Pro Thr Ser Gly

Trp

Ser

Gln

400

Gln

Thr

Thr

Glu

Synthetic

Ser

Phe

Lys

Asn

Ala

Thr

Gly

Ala

Gln

Pro

160

Leu

Glu

Lys

Val

Asp
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-continued

252

225

Phe

Phe

Asp

Pro

305

Phe

Tyr

Asn

Gly

Thr

385

Thr

Trp

Leu

Pro

465

<210>
<211>
<212>
<213>
<220>
<223>

Val

Asp

Ser

Ala

290

Gly

Asp

Glu

Thr

Val

370

Lys

Val

Lys

Leu

Val

450

Thr

Val

Ser

Leu

275

Val

Ile

Ser

Leu

Pro

355

Phe

Gln

Cys

Cys

Tyr

435

Thr

Val

Val

260

Asp

Ser

Tyr

Ser

Thr

340

Gly

Thr

Ser

Ala

Leu

420

Arg

Lys

PRT

Ala

245

Ile

Pro

Arg

Arg

Val

325

Pro

Leu

Gly

Gly

Arg

405

Ile

Leu

Tyr

SEQ ID NO 116
LENGTH:
TYPE :
ORGANISM: Artificial Sequence
FEATURE:
OTHER INFORMATION: Description of

466

polypeptide

<400> SEQUENCE:

Ala
1

Pro

Gln

Gly

Val

Val

Val

Pro

50

Ser

Gly

Ser

Asp

Phe

Ala

35

Ala

Val

Ile

Pro

Phe

Thr

20

His

Ala

Ala

Asp

Ile
100

116

Ile

5

Asp

Leu

Tyr

Ala

Pro
85

Thr

230

Thr

Asp

Thr

Thr

Phe

310

Leu

Ala

Pro

Leu

Glu

390

Ala

Arg

Gly

Ile

Pro

Asn

His

Ala

Thr

70

Asn

Tyr

Asp

Cys

Phe

Gln

295

Val

Cys

Glu

Val

Thr

375

Asn

Gln

Leu

Ala

Met
455

Val

Ser

Ala

Ala

55

Leu

Ile

Ser

Ala

Asn

Thr

280

Arg

Ala

Glu

Thr

Cys

360

His

Leu

Ala

Lys

Val

440

Thr

Glu

Ser

Pro

40

Gln

Gly

Arg

Thr

Leu

Thr

265

Ile

Arg

Pro

Cys

Thr

345

Gln

Ile

Pro

Pro

Pro

425

Gln

Cys

Asn

Pro
25

Thr

Gly

Phe

Thr

Tyr
105

Met

250

Cys

Glu

Gly

Gly

Tyr

330

Val

Asp

Asp

Tyr

Pro

410

Thr

Asn

Met

Leu

10

Pro

Gly

Tyr

Gly

Gly
90

Gly

235

Thr Gly

Val Thr

Thr Ile

Arg Thr

300

Glu Arg
315

Asp Ala

Arg Leu

His Leu

Ala His

380

Leu Val

395

Pro Ser

Leu His

Glu Ile

Ser Ala
460

Artificial Sequence:

Glu Thr

Val Val

Ser Gly
Lys Val
60

Ala Tyr
75

Val Arg

Lys Phe

Tyr

Gln

Thr

285

Gly

Pro

Gly

Arg

Glu

365

Phe

Ala

Trp

Gly

Thr

445

Asp

Thr

Pro

Lys

45

Leu

Met

Thr

Leu

Thr

Thr

270

Leu

Arg

Ser

Cys

Ala

350

Phe

Leu

Tyr

Asp

Pro

430

Leu

Leu

Met

Gln

30

Ser

Val

Ser

Ile

Ala
110

Gly

255

Val

Pro

Gly

Gly

Ala

335

Tyr

Trp

Ser

Gln

Gln

415

Thr

Thr

Glu

Arg

Ser

Thr

Leu

Lys

Thr
95

Asp

240

Asp

Asp

Gln

Lys

Met

320

Trp

Met

Glu

Gln

Ala

400

Met

Pro

His

Val

Synthetic

Ser

Phe

Lys

Asn

Ala

80

Thr

Gly
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-continued

254

Gly

Ser

Ala

145

Pro

Ser

Cys

Ala

225

Phe

Phe

Asp

Pro

305

Phe

Tyr

Asn

Gly

Thr

385

Thr

Trp

Leu

Pro

465

<210>
<211>
<212>
<213>
<220>
<223>

<400>

Cys

Thr

130

Glu

Gly

Thr

Ile

Asp

210

Tyr

Val

Asp

Ser

Ala

290

Gly

Asp

Glu

Thr

Val

370

Lys

Val

Lys

Leu

Val

450

Thr

Ser

115

Asp

Thr

Ser

Thr

Lys

195

Glu

Tyr

Val

Ser

Leu

275

Val

Ile

Ser

Leu

Pro

355

Phe

Gln

Cys

Cys

Tyr

435

Thr

Gly

Ala

Ala

Val

Gly

180

Gly

Leu

Arg

Val

Val

260

Asp

Ser

Tyr

Ser

Thr

340

Gly

Thr

Ser

Ala

Leu

420

Arg

Lys

PRT

Gly

Thr

Gly

Thr

165

Glu

Gly

Ala

Gly

Ala

245

Ile

Pro

Arg

Arg

Val

325

Pro

Leu

Gly

Gly

Arg

405

Ile

Leu

Tyr

SEQ ID NO 117
LENGTH:
TYPE :
ORGANISM: Artificial Sequence
FEATURE:
OTHER INFORMATION: Description of Artificial Sequence:

466

polypeptide

SEQUENCE :

117

Ala

Ser

Ala

150

Val

Ile

Arg

Ala

Leu

230

Thr

Asp

Thr

Thr

Phe

310

Leu

Ala

Pro

Leu

Glu

390

Ala

Arg

Gly

Ile

Tyr

Ile

135

Arg

Pro

Pro

His

Lys

215

Asp

Asp

Cys

Phe

Gln

295

Val

Cys

Glu

Val

Thr

375

Asn

Gln

Leu

Ala

Met
455

Asp

120

Leu

Leu

His

Phe

Leu

200

Leu

Val

Ala

Asn

Thr

280

Arg

Ala

Glu

Thr

Cys

360

His

Leu

Ala

Lys

Val

440

Thr

Ile

Gly

Val

Pro

Tyr

185

Ile

Val

Ser

Leu

Thr

265

Ile

Arg

Pro

Cys

Thr

345

Gln

Ile

Pro

Pro

Pro

425

Gln

Cys

Ile

Ile

Val

Asn

170

Gly

Phe

Ala

Val

Met

250

Cys

Glu

Gly

Gly

Tyr

330

Val

Asp

Asp

Tyr

Pro

410

Thr

Asn

Met

Ile

Gly

Leu

155

Ile

Lys

Cys

Leu

Ile

235

Thr

Val

Thr

Arg

Glu

315

Asp

Arg

His

Ala

Leu

395

Pro

Leu

Glu

Ser

Cys

Thr

140

Ala

Glu

Ala

His

Gly

220

Pro

Gly

Thr

Ile

Thr

300

Arg

Ala

Leu

Leu

His

380

Val

Ser

His

Ile

Ala
460

Asp

125

Val

Thr

Glu

Ile

Ser

205

Ile

Thr

Tyr

Gln

Thr

285

Gly

Pro

Gly

Arg

Glu

365

Phe

Ala

Trp

Gly

Thr

445

Asp

Glu

Leu

Ala

Val

Pro

190

Lys

Asn

Ser

Gly

Thr

270

Leu

Arg

Ser

Cys

Ala

350

Phe

Leu

Tyr

Asp

Pro

430

Leu

Leu

Cys

Asp

Thr

Ala

175

Leu

Lys

Ala

Gly

Gly

255

Val

Pro

Gly

Gly

Ala

335

Tyr

Trp

Ser

Gln

Gln

415

Thr

Thr

Glu

His

Gln

Pro

160

Leu

Glu

Lys

Val

Asp

240

Asp

Asp

Gln

Lys

Met

320

Trp

Met

Glu

Gln

Ala

400

Met

Pro

His

Val

Synthetic
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-continued

256

Ala

Pro

Gln

Gly

Gly

Ser

Ala

145

Pro

Ser

Cys

Ala

225

Phe

Phe

Asp

Pro

305

Phe

Tyr

Asn

Gly

Thr

385

Thr

Val

Val

Val

Pro

50

Ser

Gly

Ser

Cys

Thr

130

Glu

Gly

Thr

Ile

Asp

210

Tyr

Val

Asp

Ser

Ala

290

Gly

Asp

Glu

Thr

Val
370

Lys

Val

Asp

Phe

Ala

35

Ala

Val

Ile

Pro

Ser

115

Asp

Thr

Ser

Thr

Lys

195

Glu

Tyr

Val

Ser

Leu

275

Val

Ile

Ser

Leu

Pro

355

Phe

Gln

Cys

Phe

Thr

20

His

Ala

Ala

Asp

Ile

100

Gly

Ala

Ala

Val

Gly

180

Gly

Leu

Arg

Val

Val

260

Asp

Ser

Tyr

Ser

Thr

340

Gly

Thr

Ser

Ala

Ile

Asp

Leu

Tyr

Ala

Pro

85

Thr

Gly

Thr

Gly

Thr

165

Glu

Gly

Ala

Gly

Ala

245

Ile

Pro

Arg

Arg

Val

325

Pro

Leu

Gly

Gly

Arg
405

Pro

Asn

His

Ala

Thr

70

Asn

Tyr

Ala

Ser

Ala

150

Val

Ile

Arg

Ala

Leu

230

Thr

Asp

Thr

Thr

Phe

310

Leu

Ala

Pro

Leu

Glu

390

Ala

Val

Ser

Ala

Ala

55

Leu

Ile

Ser

Tyr

Ile

135

Arg

Pro

Pro

His

Lys

215

Asp

Asp

Cys

Phe

His

295

Val

Cys

Glu

Val

Thr
375

Asn

Gln

Glu

Ser

Pro

40

Gln

Gly

Arg

Thr

Asp

120

Leu

Leu

His

Phe

Leu

200

Leu

Val

Ala

Asn

Thr

280

Arg

Ala

Glu

Thr

Cys

360

His

Leu

Ala

Asn

Pro

25

Thr

Gly

Phe

Thr

Tyr

105

Ile

Gly

Val

Pro

Tyr

185

Ile

Val

Ser

Leu

Thr

265

Ile

Arg

Pro

Cys

Thr

345

Gln

Ile

Pro

Pro

Leu

10

Pro

Gly

Tyr

Gly

Gly

90

Gly

Ile

Ile

Val

Asn

170

Gly

Phe

Ala

Val

Met

250

Cys

Glu

Gly

Gly

Tyr

330

Val

Asp

Asp

Tyr

Pro
410

Glu

Val

Ser

Lys

Ala

75

Val

Lys

Ile

Gly

Leu

155

Ile

Lys

Cys

Leu

Ile

235

Thr

Val

Thr

Arg

Glu

315

Asp

Arg

His

Ala

Leu
395

Pro

Thr

Val

Gly

Val

60

Tyr

Arg

Phe

Cys

Thr

140

Ala

Glu

Ala

His

Gly

220

Pro

Gly

Thr

Ile

Thr

300

Arg

Ala

Leu

Leu

His

380

Val

Ser

Thr

Pro

Lys

45

Leu

Met

Thr

Leu

Asp

125

Val

Thr

Glu

Ile

Ser

205

Ile

Thr

Tyr

Gln

Thr

285

Gly

Pro

Gly

Arg

Glu
365
Phe

Ala

Trp

Met

Gln

30

Ser

Val

Ser

Ile

Ala

110

Glu

Leu

Ala

Val

Pro

190

Lys

Asn

Ser

Thr

Thr

270

Leu

Arg

Ser

Cys

Ala

350

Phe

Leu

Tyr

Asp

Arg

15

Ser

Thr

Leu

Lys

Thr

95

Asp

Cys

Asp

Thr

Ala

175

Leu

Lys

Ala

Gly

Gly

255

Val

Pro

Gly

Gly

Ala

335

Tyr

Trp

Ser

Gln

Gln
415

Ser

Phe

Lys

Asn

Ala

Thr

Gly

His

Gln

Pro

160

Leu

Glu

Lys

Val

Asp

240

Asp

Asp

Gln

Lys

Met

320

Trp

Met

Glu

Gln

Ala

400

Met
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257

-continued

258

Trp

Lys

Cys Leu Ile Arg Leu Lys Pro Thr Leu His Gly Pro Thr

420

Leu Leu Tyr Arg

<210>
<211>
<212>
<213>
<220>
<223>

Val
450

Thr

435

Thr

Lys

PRT

425 430

Leu Gly Ala Val Gln Asn Glu Ile Thr Leu Thr

440 445

Tyr Ile Met Thr Cys Met Ser Ala Asp Leu Glu

SEQ ID NO 118
LENGTH:
TYPE :
ORGANISM: Artificial Sequence
FEATURE:
OTHER INFORMATION: Description of Artificial Sequence:

466

polypeptide

<400> SEQUENCE:

Ala
1

Pro

Gln

Gly

Gly

Ser

Ala

145

Pro

Ser

Cys

Ala

225

Phe

Phe

Asp

Val Asp Phe

Val

Val

Pro

50

Ser

Gly

Ser

Cys

Thr

130

Glu

Gly

Thr

Ile

Asp

210

Tyr

Val

Asp

Ser

Ala
290

Phe

Ala

35

Ala

Val

Ile

Pro

Ser

115

Asp

Thr

Ser

Thr

Lys

195

Glu

Tyr

Val

Ser

Leu
275

Val

Thr

20

His

Ala

Ala

Asp

Ile

100

Gly

Ala

Ala

Val

Gly

180

Gly

Leu

Arg

Val

Val
260

Asp

Ser

118

Ile

5

Asp

Leu

Tyr

Ala

Pro

85

Thr

Gly

Thr

Gly

Thr

165

Glu

Gly

Ala

Gly

Ala
245
Ile

Pro

Arg

Pro

Asn

His

Ala

Thr

70

Asn

Tyr

Ala

Ser

Ala

150

Val

Ile

Arg

Ala

Leu

230

Thr

Asp

Thr

Thr

455 460

Val Glu Asn Leu Glu Thr Thr Met Arg
10 15

Ser Ser Pro Pro Val Val Pro Gln Ser
25 30

Ala Pro Thr Gly Ser Gly Lys Ser Thr
40 45

Ala Gln Gly Tyr Lys Val Leu Val Leu
55 60

Leu Gly Phe Gly Ala Tyr Met Ser Lys
75

Ile Arg Thr Gly Val Arg Thr Ile Thr
90 95

Ser Thr Tyr Gly Lys Phe Leu Ala Asp
105 110

Tyr Asp Ile Ile Ile Cys Asp Glu Cys
120 125

Ile Leu Gly Ile Gly Thr Val Leu Asp
135 140

Arg Leu Val Val Leu Ala Thr Ala Thr
155

Pro His Pro Asn Ile Glu Glu Val Ala
170 175

Pro Phe Tyr Gly Lys Ala Ile Pro Leu
185 190

His Leu Ile Phe Cys His Ser Lys Lys
200 205

Lys Leu Val Ala Leu Gly Ile Asn Ala
215 220

Asp Val Ser Val Ile Pro Thr Ser Gly
235

Asp Ala Leu Met Thr Gly Tyr Thr Gly
250 255

Cys Asn Thr Cys Val Thr Gln Thr Val
265 270

Phe Thr Ile Glu Thr Ile Thr Leu Pro
280 285

Gln Arg Arg Gly Ala Thr Gly Arg Gly
295 300

Pro

His

Val

Synthetic

Ser

Phe

Lys

Asn

Ala

Thr

Gly

His

Gln

Pro

160

Leu

Glu

Lys

Val

Asp

240

Asp

Asp

Gln

Lys
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-continued

260

Pro

305

Phe

Tyr

Asn

Gly

Thr

385

Thr

Trp

Leu

Pro

465

<210>
<211>
<212>
<213>
<220>
<223>

Gly

Asp

Glu

Thr

Val

370

Lys

Val

Lys

Leu

Val

450

Thr

Ile

Ser

Leu

Pro

355

Phe

Gln

Cys

Cys

Tyr

435

Thr

Tyr

Ser

Thr

340

Gly

Thr

Ser

Ala

Leu

420

Arg

Lys

PRT

Arg

Val

325

Pro

Leu

Gly

Gly

Arg

405

Ile

Leu

Tyr

SEQ ID NO 119
LENGTH:
TYPE :
ORGANISM: Artificial Sequence
FEATURE:
OTHER INFORMATION: Description of

466

polypeptide

<400> SEQUENCE:

Ala
1

Pro

Gln

Gly

Gly

Ser

Ala

145

Pro

Ser

Val Asp Phe

Val

Val

Pro

50

Ser

Gly

Ser

Cys

Thr

130

Glu

Gly

Thr

Phe

Ala

35

Ala

Val

Ile

Pro

Ser

115

Asp

Thr

Ser

Thr

Thr

20

His

Ala

Ala

Asp

Ile

100

Gly

Ala

Ala

Val

Gly

119

Ile

5

Asp

Leu

Tyr

Ala

Pro

85

Thr

Gly

Thr

Gly

Thr
165

Glu

Phe

310

Leu

Ala

Pro

Leu

Glu

390

Ala

Arg

Gly

Ile

Pro

Asn

His

Ala

Thr

70

Asn

Tyr

Ala

Ser

Ala

150

Val

Ile

Val

Cys

Glu

Val

Thr

375

Asn

Gln

Leu

Ala

Met
455

Val

Ser

Ala

Ala

55

Leu

Ile

Ser

Tyr

Ile

135

Arg

Pro

Pro

Ala

Glu

Thr

Cys

360

His

Leu

Ala

Lys

Val

440

Thr

Glu

Ser

Pro

40

Gln

Gly

Arg

Thr

Asp

120

Leu

Leu

His

Phe

Pro

Cys

Thr

345

Gln

Ile

Pro

Pro

Pro

425

Gln

Cys

Asn

Pro

25

Thr

Gly

Phe

Thr

Tyr

105

Ile

Gly

Val

Pro

Tyr

Gly

Tyr

330

Val

Asp

Asp

Tyr

Pro

410

Thr

Asn

Met

Leu

10

Pro

Gly

Tyr

Gly

Gly

90

Gly

Ile

Ile

Val

Asn
170

Gly

Glu Arg
315

Asp Ala

Arg Leu

His Leu

Ala His

380

Leu Val

395

Pro Ser

Leu His

Glu Ile

Ser Ala
460

Artificial Sequence:

Glu Thr

Val Val

Ser Gly

Lys Val
60

Ala Tyr
75

Val Arg

Lys Phe

Ile Cys

Gly Thr

140

Leu Ala
155

Ile Glu

Lys Ala

Pro

Gly

Arg

Glu

365

Phe

Ala

Trp

Gly

Thr

445

Asp

Thr

Pro

Lys

45

Leu

Met

Thr

Leu

Asp

125

Val

Thr

Glu

Ile

Ser

Cys

Ala

350

Phe

Leu

Tyr

Asp

Pro

430

Leu

Leu

Met

Gln

30

Ser

Val

Ser

Ile

Ala

110

Glu

Leu

Ala

Val

Pro

Gly

Ala

335

Tyr

Trp

Ser

Gln

Gln

415

Thr

Thr

Glu

Arg

15

Ser

Thr

Leu

Lys

Thr

95

Asp

Cys

Asp

Thr

Ala
175

Leu

Met

320

Trp

Met

Glu

Gln

Ala

400

Met

Pro

His

Val

Synthetic

Ser

Phe

Lys

Asn

Ala

Thr

Gly

His

Gln

Pro

160

Leu

Glu
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-continued

262

Cys

Ala

225

Phe

Phe

Asp

Pro

305

Phe

Tyr

Asn

Gly

Thr

385

Thr

Trp

Leu

Pro

465

<210>
<211>
<212>
<213>
<220>
<223>

<400>

Gln

Val

Ile

Asp

210

Tyr

Val

Asp

Ser

Ala

290

Gly

Asp

Glu

Thr

Val

370

Lys

Val

Lys

Leu

Val

450

Thr

Lys

195

Glu

Tyr

Val

Ser

Leu

275

Val

Ile

Ser

Leu

Pro

355

Phe

Gln

Cys

Cys

Tyr

435

Thr

180

Gly

Leu

Arg

Val

Val

260

Asp

Ser

Tyr

Ser

Thr

340

Gly

Thr

Ser

Ala

Leu

420

Arg

Lys

PRT

Gly

Ala

Gly

Ala

245

Ile

Pro

Arg

Arg

Val

325

Pro

Leu

Gly

Gly

Arg

405

Ile

Leu

Tyr

SEQ ID NO 120
LENGTH:
TYPE :
ORGANISM: Artificial Sequence
FEATURE:
OTHER INFORMATION: Description of

466

polypeptide

SEQUENCE :

120

Arg

Ala

Leu

230

Thr

Asp

Thr

Thr

Phe

310

Leu

Ala

Pro

Leu

Glu

390

Ala

Arg

Gly

Ile

Val Asp Phe Ile Pro

5

Val Phe Thr Asp Asn

20

Val Ala His Leu His

35

Pro Ala Ala Tyr Ala

50

His

Lys

215

Asp

Asp

Cys

Phe

Gln

295

Val

Cys

Glu

Val

Thr

375

Asn

Gln

Leu

Ala

Met
455

Val

Ser

Ala

Ala
55

Leu

200

Leu

Val

Ala

Asn

Thr

280

Arg

Ala

Glu

Thr

Cys

360

His

Leu

Ala

Lys

Val

440

Thr

Glu

Ser

Pro

40

Gln

185

Ile

Val

Ser

Leu

Thr

265

Ile

Arg

Pro

Cys

Thr

345

Gln

Ile

Pro

Pro

Pro

425

Gln

Cys

Asn
Pro
25

Thr

Gly

Phe

Ala

Val

Met

250

Cys

Glu

Gly

Gly

Tyr

330

Val

Asp

Asp

Tyr

Pro

410

Thr

Asn

Met

Leu
10
Pro

Gly

Tyr

Cys His
Leu Gly
220

Ile Pro
235

Thr Gly

Val Thr

Thr Ile

Arg Thr

300

Glu Arg
315

Asp Ala

Arg Leu

His Leu

Ala His

380

Leu Val
395

Pro Ser
Leu His

Glu Ile

Ser Ala
460

Artificial Sequence:

Glu Thr

Val Val

Ser Gly

Lys Val
60

Ser

205

Ile

Thr

Tyr

Gln

Thr

285

Gly

Pro

Gly

Arg

Glu

365

Phe

Ala

Trp

Gly

Thr

445

Asp

Thr

Pro

Lys

45

Leu

190

Lys

Asn

Ser

Thr

Thr

270

Leu

Lys

Ser

Cys

Ala

350

Phe

Leu

Tyr

Asp

Pro

430

Leu

Leu

Met

Gln

30

Ser

Val

Lys

Ala

Gly

Gly

255

Val

Pro

Gly

Gly

Ala

335

Tyr

Trp

Ser

Gln

Gln

415

Thr

Thr

Glu

Arg
15
Ser

Thr

Leu

Lys

Val

Asp

240

Asp

Asp

Gln

Lys

Met

320

Trp

Met

Glu

Gln

Ala

400

Met

Pro

His

Val

Synthetic

Ser

Phe

Lys

Asn
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-continued

264

Pro

65

Gly

Gly

Ser

Ala

145

Pro

Ser

Cys

Ala

225

Phe

Phe

Asp

Pro

305

Phe

Tyr

Asn

Gly

Thr

385

Thr

Trp

Leu

Pro

465

Ser

Gly

Ser

Cys

Thr

130

Glu

Gly

Thr

Ile

Asp

210

Tyr

Val

Asp

Ser

Ala

290

Gly

Asp

Glu

Thr

Val

370

Lys

Val

Lys

Leu

Val
450

Thr

Val

Ile

Pro

Ser

115

Asp

Thr

Ser

Thr

Lys

195

Glu

Tyr

Val

Ser

Leu

275

Val

Ile

Ser

Leu

Pro

355

Phe

Gln

Cys

Cys

Tyr

435

Thr

Ala

Asp

Ile

100

Gly

Ala

Ala

Val

Gly

180

Gly

Leu

Arg

Val

Val

260

Asp

Ser

Tyr

Ser

Thr

340

Gly

Thr

Ser

Ala

Leu
420

Arg

Lys

Ala

Pro

85

Thr

Gly

Thr

Gly

Thr

165

Glu

Gly

Ala

Gly

Ala

245

Ile

Pro

Arg

Arg

Val

325

Pro

Leu

Gly

Gly

Arg

405

Ile

Leu

Tyr

Thr

70

Asn

Tyr

Ala

Ser

Ala

150

Val

Ile

Arg

Ala

Leu

230

Thr

Asp

Thr

Thr

Phe

310

Leu

Ala

Pro

Leu

Glu

390

Ala

Arg

Gly

Ile

Leu

Ile

Ser

Tyr

Ile

135

Arg

Pro

Pro

His

Lys

215

Asp

Asp

Cys

Phe

Gln

295

Val

Cys

Glu

Val

Thr

375

Asn

Gln

Leu

Ala

Met
455

Gly

Arg

Thr

Asp

120

Leu

Leu

His

Phe

Leu

200

Leu

Val

Ala

Asn

Thr

280

Arg

Ala

Glu

Thr

Cys

360

His

Leu

Ala

Lys

Val
440

Thr

Phe

Thr

Tyr

105

Ile

Gly

Val

Pro

Tyr

185

Ile

Val

Ser

Leu

Thr

265

Ile

Arg

Pro

Cys

Thr

345

Gln

Ile

Pro

Pro

Pro
425

Gln

Cys

Gly

Gly

90

Gly

Ile

Ile

Val

Asn

170

Gly

Phe

Ala

Val

Met

250

Cys

Glu

Gly

Gly

Tyr

330

Val

Asp

Asp

Tyr

Pro

410

Thr

Asn

Met

Ala

75

Val

Lys

Ile

Gly

Leu

155

Ile

Lys

Cys

Leu

Ile

235

Thr

Val

Thr

Arg

Glu

315

Asp

Arg

His

Ala

Leu

395

Pro

Leu

Glu

Ser

Tyr

Arg

Phe

Cys

Thr

140

Ala

Glu

Ala

His

Gly

220

Pro

Gly

Thr

Ile

Thr

300

Arg

Ala

Leu

Leu

His

380

Val

Ser

His

Ile

Ala
460

Met

Thr

Leu

Asp

125

Val

Thr

Glu

Ile

Ser

205

Ile

Thr

Tyr

Gln

Thr

285

Gly

Pro

Gly

Arg

Glu

365

Phe

Ala

Trp

Gly

Thr
445

Asp

Ser

Ile

Ala

110

Glu

Leu

Ala

Val

Pro

190

Lys

Asn

Ser

Thr

Thr

270

Leu

Arg

Ser

Cys

Ala

350

Phe

Leu

Tyr

Asp

Pro
430

Leu

Leu

Lys

Thr

95

Asp

Cys

Asp

Thr

Ala

175

Leu

Lys

Ala

Gly

Gly

255

Val

Pro

Gly

Gly

Ala

335

Tyr

Trp

Ser

Gln

Gln

415

Thr

Thr

Glu

Ala

Thr

Gly

His

Gln

Pro

160

Leu

Glu

Lys

Val

Asp

240

Asp

Asp

Gln

Lys

Met

320

Ala

Met

Glu

Gln

Ala

400

Met

Pro

His

Val
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265

-continued

266

<210> SEQ ID NO 121

<211> LENGTH: 466

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION: Description of Artificial Sequence:

polypeptide
<400> SEQUENCE: 121

Ala Val Asp Phe Ile Pro Val Glu Asn Leu Glu Thr Thr Met Arg
1 5 10 15

Pro Val Phe Thr Asp Asn Ser Ser Pro Pro Val Val Pro Gln Ser
20 25 30

Gln Val Ala His Leu His Ala Pro Thr Gly Ser Gly Lys Ser Thr
35 40 45

Val Pro Ala Ala Tyr Ala Ala Gln Gly Tyr Lys Val Leu Val Leu
50 55 60

Pro Ser Val Ala Ala Thr Leu Gly Phe Gly Ala Tyr Met Ser Lys
65 70 75

His Gly Ile Asp Pro Asn Ile Arg Thr Gly Val Arg Thr Ile Thr
85 90 95

Gly Ser Pro Ile Thr Tyr Ser Thr Tyr Gly Lys Phe Leu Ala Asp
100 105 110

Gly Cys Ser Gly Gly Ala Tyr Asp Ile Ile Ile Cys Asp Glu Cys
115 120 125

Ser Thr Asp Ala Thr Ser Ile Leu Gly Ile Gly Thr Val Leu Asp
130 135 140

Ala Glu Thr Ala Gly Ala Arg Leu Val Val Leu Ala Thr Ala Thr
145 150 155

Pro Gly Ser Val Thr Val Pro His Pro Asn Ile Glu Glu Val Ala
165 170 175

Ser Thr Thr Gly Glu Ile Pro Phe Tyr Gly Lys Ala Ile Pro Leu
180 185 190

Val Ile Lys Gly Gly Arg His Leu Ile Phe Cys His Ser Lys Lys
195 200 205

Cys Asp Glu Leu Ala Ala Lys Leu Val Ala Leu Gly Ile Asn Ala
210 215 220

Ala Tyr Tyr Arg Gly Leu Asp Val Ser Val Ile Pro Thr Ser Gly
225 230 235

Val Val Val Val Ala Thr Asp Ala Leu Met Thr Gly Tyr Thr Gly
245 250 255

Phe Asp Ser Val Ile Asp Cys Asn Thr Cys Val Thr Gln Thr Val
260 265 270

Phe Ser Leu Asp Pro Thr Phe Thr Ile Glu Thr Ile Thr Leu Pro
275 280 285

Asp Ala Val Ser Arg Thr Gln Arg Arg Gly Arg Thr Gly Arg Gly
290 295 300

Pro Gly Ile Tyr Arg Phe Val Ala Pro Gly Glu Arg Pro Ser Gly
305 310 315

Phe Asp Ser Ser Val Leu Cys Glu Cys Tyr Asp Ala Gly Ser Ala
325 330 335

Tyr Glu Leu Thr Pro Ala Glu Thr Thr Val Arg Leu Arg Ala Tyr
340 345 350

Asn Thr Pro Gly Leu Pro Val Cys Gln Asp His Leu Glu Phe Trp
355 360 365

Synthetic

Ser

Phe

Lys

Asn

Ala

80

Thr

Gly

His

Gln

Pro

160

Leu

Glu

Lys

Val

Asp

240

Asp

Asp

Gln

Lys

Met
320
Trp

Met

Glu
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-continued

268

Gly

Thr

385

Thr

Trp

Leu

Pro

465

<210>
<211>
<212>
<213>
<220>
<223>

<400>

Val

370

Lys

Val

Lys

Leu

Val

450

Thr

Phe

Gln

Cys

Cys

Tyr

435

Thr

Thr

Ser

Ala

Leu

420

Arg

Lys

PRT

Gly

Gly

Arg

405

Ile

Leu

Tyr

SEQ ID NO 122
LENGTH:
TYPE :
ORGANISM: Artificial Sequence
FEATURE:
OTHER INFORMATION: Description of

466

polypeptide

SEQUENCE :

Ala Val Asp Phe

1

Pro

Gln

Gly

Gly

Ser

Ala

145

Pro

Ser

Cys

Ala
225

Val

Val

Pro

50

Ser

Gly

Ser

Cys

Thr

130

Glu

Gly

Thr

Ile

Asp
210

Tyr

Val

Phe

Ala

35

Ala

Val

Ile

Pro

Ser

115

Asp

Thr

Ser

Thr

Lys

195

Glu

Tyr

Val

Thr

20

His

Ala

Ala

Asp

Ile

100

Gly

Ala

Ala

Val

Gly

180

Gly

Leu

Arg

Val

122

Ile

5

Asp

Leu

Tyr

Ala

Pro

85

Thr

Gly

Thr

Gly

Thr

165

Glu

Gly

Ala

Gly

Ala
245

Leu

Glu

390

Ala

Arg

Gly

Ile

Pro

Asn

His

Ala

Thr

70

Asn

Tyr

Ala

Ser

Ala

150

Val

Ile

Arg

Ala

Leu
230

Thr

Thr

375

Asn

Gln

Leu

Ala

Met
455

Val

Ser

Ala

Ala

55

Leu

Ile

Ser

Tyr

Ile

135

Arg

Pro

Pro

His

Lys

215

Asp

Asp

His

Leu

Ala

Lys

Val

440

Thr

Glu

Ser

Pro

40

Gln

Gly

Arg

Thr

Asp

120

Leu

Leu

His

Phe

Leu

200

Leu

Val

Ala

Ile

Pro

Pro

Pro

425

Gln

Cys

Asn

Pro

25

Thr

Gly

Phe

Thr

Tyr

105

Ile

Gly

Val

Pro

Tyr

185

Ile

Val

Ser

Leu

Asp

Tyr

Pro

410

Thr

Asn

Met

Leu

10

Pro

Gly

Tyr

Gly

Gly

Gly

Ile

Ile

Val

Asn

170

Gly

Phe

Ala

Val

Met
250

Ala His
380

Leu Val

395

Pro Ser

Leu His

Glu Ile

Ser Ala
460

Artificial Sequence:

Glu Thr

Val Val

Ser Gly

Lys Val
60

Ala Tyr
75

Val Arg

Lys Phe

Ile Cys

Gly Thr
140

Leu Ala
155

Ile Glu

Lys Ala

Cys His

Leu Gly
220

Ile Pro
235

Thr Gly

Phe

Ala

Trp

Gly

Thr

445

Asp

Thr

Pro

Lys

45

Leu

Met

Thr

Leu

Asp

125

Val

Thr

Glu

Ile

Ser

205

Ile

Thr

Tyr

Leu

Tyr

Asp

Pro

430

Leu

Leu

Met

Gln

30

Ser

Val

Ser

Ile

Ala

110

Glu

Leu

Ala

Val

Pro

190

Lys

Asn

Ser

Thr

Ser

Gln

Gln

415

Thr

Thr

Glu

Arg

15

Ser

Thr

Leu

Lys

Thr

95

Asp

Cys

Asp

Thr

Ala

175

Leu

Lys

Ala

Gly

Gly
255

Gln

Ala

400

Met

Pro

His

Val

Synthetic

Ser

Phe

Lys

Asn

Ala

80

Thr

Gly

His

Gln

Pro

160

Leu

Glu

Lys

Val

Asp
240

Asp
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-continued

270

Phe

Phe

Asp

Pro

305

Phe

Tyr

Asn

Gly

Thr

385

Thr

Trp

Leu

Pro

465

<210>
<211>
<212>
<213>
<220>
<223>

Asp

Ser

Ala

290

Gly

Asp

Glu

Thr

Val

370

Lys

Val

Lys

Leu

Val

450

Thr

Ser

Leu

275

Val

Ile

Ser

Leu

Pro

355

Phe

Gln

Cys

Cys

Tyr

435

Thr

Val

260

Asp

Ser

Tyr

Ser

Thr

340

Gly

Thr

Ser

Ala

Leu

420

Arg

Lys

PRT

Ile

Pro

Arg

Arg

Val

325

Pro

Leu

Gly

Gly

Arg

405

Ile

Leu

Tyr

SEQ ID NO 123
LENGTH:
TYPE :
ORGANISM: Artificial Sequence
FEATURE:
OTHER INFORMATION: Description of

466

polypeptide

<400> SEQUENCE:

Ala
1

Pro

Gln

Gly

Gly

Ser

Val

Val

Val

Pro

50

Ser

Gly

Ser

Cys

Thr

Asp

Phe

Ala

35

Ala

Val

Ile

Pro

Ser
115

Asp

Phe

Thr

20

His

Ala

Ala

Asp

Ile
100

Gly

Ala

123

Ile

5

Asp

Leu

Tyr

Ala

Pro

85

Thr

Gly

Thr

Asp

Thr

Thr

Phe

310

Leu

Ala

Pro

Leu

Glu

390

Ala

Arg

Gly

Ile

Pro

Asn

His

Ala

Thr

70

Asn

Tyr

Ala

Ser

Cys

Phe

Gln

295

Val

Cys

Glu

Val

Thr

375

Asn

Gln

Leu

Ala

Met
455

Val

Ser

Ala

Ala

55

Leu

Ile

Ser

Tyr

Ile

Asn

Thr

280

Arg

Ala

Glu

Thr

Ser

360

His

Leu

Ala

Lys

Val

440

Thr

Glu

Ser

Pro

40

Gln

Gly

Arg

Thr

Asp
120

Leu

Thr

265

Ile

Arg

Pro

Cys

Thr

345

Gln

Ile

Pro

Pro

Pro

425

Gln

Cys

Asn

Pro

25

Thr

Gly

Phe

Thr

Tyr

105

Ile

Gly

Cys

Glu

Gly

Gly

Tyr

330

Val

Asp

Asp

Tyr

Pro

410

Thr

Asn

Met

Leu

10

Pro

Gly

Tyr

Gly

Gly

90

Gly

Ile

Ile

Val Thr

Thr Ile

Arg Thr
300

Glu Arg
315

Asp Ala

Arg Leu

His Leu

Ala His

380

Leu Val

395

Pro Ser

Leu His

Glu Ile

Ser Ala
460

Artificial Sequence:

Glu Thr

Val Val

Ser Gly

Lys Val

60

Ala Tyr

75

Val Arg

Lys Phe

Ile Cys

Gly Thr

Gln

Thr

285

Gly

Pro

Gly

Arg

Glu

365

Phe

Ala

Trp

Gly

Thr

445

Asp

Thr

Pro

Lys

45

Leu

Met

Thr

Leu

Asp
125

Val

Thr

270

Leu

Arg

Ser

Cys

Ala

350

Phe

Leu

Tyr

Asp

Pro

430

Leu

Leu

Met

Gln

30

Ser

Val

Ser

Ile

Ala

110

Glu

Leu

Val

Pro

Gly

Gly

Ala

335

Tyr

Trp

Ser

Gln

Gln

415

Thr

Thr

Glu

Arg

15

Ser

Thr

Leu

Lys

Thr
95
Asp

Ser

Asp

Asp

Gln

Lys

Met

320

Trp

Met

Glu

Gln

Ala

400

Met

Pro

His

Val

Synthetic

Ser

Phe

Lys

Asn

Ala

80

Thr

Gly

His

Gln
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-continued

272

Ala
145

Pro

Ser

Cys

Ala

225

Phe

Phe

Asp

Pro

305

Phe

Tyr

Asn

Gly

Thr

385

Thr

Trp

Leu

Pro

465

<210>
<211>
<212>
<213>
<220>
<223>

130

Glu

Gly

Thr

Ile

Asp

210

Tyr

Val

Asp

Ser

Ala

290

Gly

Asp

Glu

Thr

Val

370

Lys

Val

Lys

Leu

Val

450

Thr

Thr

Ser

Thr

Lys

195

Glu

Tyr

Val

Ser

Leu

275

Val

Ile

Ser

Leu

Pro

355

Phe

Gln

Cys

Cys

Tyr

435

Thr

Ala

Val

Gly

180

Gly

Leu

Arg

Val

Val

260

Asp

Ser

Tyr

Ser

Thr

340

Gly

Thr

Ser

Ala

Leu

420

Arg

Lys

PRT

Gly

Thr

165

Glu

Gly

Ala

Gly

Ala

245

Ile

Pro

Arg

Arg

Val

325

Pro

Leu

Gly

Gly

Arg

405

Ile

Leu

Tyr

SEQ ID NO 124
LENGTH:
TYPE :
ORGANISM: Artificial Sequence
FEATURE:
OTHER INFORMATION: Description of Artificial Sequence:

466

polypeptide

<400> SEQUENCE:

124

Ala

150

Val

Ile

Arg

Ala

Leu

230

Thr

Asp

Thr

Thr

Phe

310

Leu

Ala

Pro

Leu

Glu

390

Ala

Arg

Gly

Ile

135

Arg

Pro

Pro

His

Lys

215

Asp

Asp

Cys

Phe

Gln

295

Val

Cys

Glu

Val

Thr

375

Asn

Gln

Leu

Ala

Met
455

Leu

His

Phe

Leu

200

Leu

Val

Ala

Asn

Thr

280

Arg

Ala

Glu

Thr

Cys

360

His

Leu

Ala

Lys

Val

440

Thr

Val

Pro

Tyr

185

Ile

Val

Ser

Leu

Thr

265

Ile

Arg

Pro

Cys

Thr

345

Gln

Ile

Pro

Pro

Pro

425

Gln

Cys

Val

Asn

170

Gly

Phe

Ala

Val

Met

250

Cys

Glu

Gly

Gly

Tyr

330

Val

Asp

Asp

Tyr

Pro

410

Thr

Asn

Met

Leu

155

Ile

Lys

Cys

Leu

Ile

235

Thr

Val

Thr

Arg

Glu

315

Asp

Arg

His

Ala

Leu

395

Pro

Leu

Glu

Ser

140

Ala

Glu

Ala

His

Gly

220

Pro

Gly

Thr

Ile

Thr

300

Arg

Ala

Leu

Leu

His

380

Val

Ser

His

Ile

Ala
460

Thr

Glu

Ile

Ser

205

Ile

Thr

Tyr

Gln

Thr

285

Gly

Pro

Gly

Arg

Glu

365

Phe

Ala

Trp

Gly

Thr

445

Asp

Ala

Val

Pro

190

Lys

Asn

Ser

Thr

Thr

270

Leu

Arg

Ser

Cys

Ala

350

Phe

Leu

Tyr

Asp

Pro

430

Leu

Leu

Thr

Ala

175

Leu

Lys

Ala

Gly

Gly

255

Val

Pro

Gly

Gly

Ala

335

Tyr

Trp

Ser

Gln

Gln

415

Thr

Thr

Glu

Pro

160

Leu

Glu

Lys

Val

Asp

240

Asp

Asp

Gln

Lys

Met

320

Trp

Met

Glu

Gln

Ala

400

Met

Pro

His

Val

Synthetic

Ala Val Asp Phe Ile Pro Val Glu Asn Leu Glu Thr Thr Met Arg Ser

1

5

10

15
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274

Pro

Gln

Gly

Gly

Ser

Ala

145

Pro

Ser

Cys

Ala

225

Phe

Phe

Asp

Pro

305

Phe

Tyr

Asn

Gly

Thr

385

Thr

Trp

Leu

Val

Val

Pro

50

Ser

Gly

Ser

Cys

Thr

130

Glu

Gly

Thr

Ile

Asp

210

Tyr

Val

Asp

Ser

Ala

290

Gly

Asp

Glu

Thr

Val

370

Lys

Val

Lys

Leu

Phe

Ala

35

Ala

Val

Ile

Pro

Ser

115

Asp

Thr

Ser

Thr

Lys

195

Glu

Tyr

Val

Ser

Leu

275

Val

Ile

Ser

Leu

Pro

355

Phe

Gln

Cys

Cys

Tyr

Thr

20

His

Ala

Ala

Asp

Ile

100

Gly

Ala

Ala

Val

Gly

180

Gly

Leu

Arg

Val

Val

260

Asp

Ser

Tyr

Ser

Thr

340

Gly

Thr

Ser

Ala

Leu
420

Arg

Asp

Leu

Tyr

Ala

Pro

85

Thr

Gly

Thr

Gly

Thr

165

Glu

Gly

Ala

Gly

Ala

245

Ile

Pro

Arg

Arg

Val

325

Pro

Leu

Gly

Gly

Arg

405

Ile

Leu

Asn

His

Ala

Thr

70

Asn

Tyr

Ala

Ser

Ala

150

Val

Ile

Arg

Ala

Leu

230

Thr

Asp

Thr

Thr

Phe

310

Leu

Ala

Pro

Leu

Glu
390
Ala

Arg

Gly

Ser

Ala

Ala

55

Leu

Ile

Ser

Tyr

Ile

135

Arg

Pro

Pro

His

Lys

215

Asp

Asp

Cys

Phe

Gln

295

Val

Cys

Glu

Val

Thr

375

Asn

Gln

Leu

Ala

Ser

Pro

40

Gln

Gly

Arg

Thr

Asp

120

Leu

Leu

His

Phe

Leu

200

Leu

Val

Ala

Asn

Thr

280

Arg

Ala

Glu

Thr

Cys

360

His

Leu

Ala

Lys

Val

Pro

25

Thr

Gly

Phe

Thr

Tyr

105

Ile

Gly

Val

Pro

Tyr

185

Ile

Val

Ser

Leu

Thr

265

Ile

Arg

Pro

Cys

Thr

345

Gln

Ile

Pro

Pro

Pro
425

Gln

Pro

Gly

Tyr

Gly

Gly

Gly

Ile

Ile

Val

Asn

170

Gly

Phe

Ala

Val

Met

250

Cys

Glu

Gly

Gly

Tyr

330

Val

Asp

Asp

Tyr

Pro
410

Thr

Asn

Val

Ser

Lys

Ala

75

Val

Lys

Ile

Gly

Leu

155

Ile

Lys

Ser

Leu

Ile

235

Thr

Val

Thr

Arg

Glu

315

Asp

Arg

His

Ala

Leu
395
Pro

Leu

Glu

Val

Gly

Val

60

Tyr

Arg

Phe

Cys

Thr

140

Ala

Glu

Ala

His

Gly

220

Pro

Gly

Thr

Ile

Thr

300

Arg

Ala

Leu

Leu

His

380

Val

Ser

His

Ile

Pro

Lys

45

Leu

Met

Thr

Leu

Asp

125

Val

Thr

Glu

Ile

Ser

205

Ile

Thr

Tyr

Gln

Thr

285

Gly

Pro

Gly

Arg

Glu

365

Phe

Ala

Trp

Gly

Thr

Gln

30

Ser

Val

Ser

Ile

Ala

110

Glu

Leu

Ala

Val

Pro

190

Lys

Asn

Ser

Thr

Thr

270

Leu

Arg

Ser

Cys

Ala

350

Phe

Leu

Tyr

Asp

Pro
430

Leu

Ser

Thr

Leu

Lys

Thr

95

Asp

Cys

Asp

Thr

Ala

175

Leu

Lys

Ala

Gly

Gly

255

Val

Pro

Gly

Gly

Ala

335

Tyr

Trp

Ser

Gln

Gln
415

Thr

Thr

Phe

Lys

Asn

Ala

80

Thr

Gly

His

Gln

Pro

160

Leu

Glu

Lys

Val

Asp

240

Asp

Asp

Gln

Lys

Met

320

Trp

Met

Glu

Gln

Ala
400
Met

Pro

His
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435

440

445

Pro Val Thr Lys Tyr Ile Met Thr Cys Met Ser Ala Asp Leu Glu Val

Val
465

<210>
<211>
<212>
<213>
<220>
<223>

450

Thr

PRT

SEQ ID NO 125
LENGTH:
TYPE :
ORGANISM: Artificial Sequence
FEATURE:
OTHER INFORMATION: Description of

466

polypeptide

<400> SEQUENCE:

Ala
1

Pro

Gln

Gly

Gly

Ser

Ala

145

Pro

Ser

Ser

Ala
225

Phe

Phe

Asp

Pro
305

Val

Val

Val

Pro

50

Ser

Gly

Ser

Cys

Thr

130

Glu

Gly

Thr

Ile

Asp

210

Tyr

Val

Asp

Ser

Ala
290

Gly

Asp

Phe

Ala

35

Ala

Val

Ile

Pro

Ser

115

Asp

Thr

Ser

Thr

Lys

195

Glu

Tyr

Val

Ser

Leu
275

Val

Ile

Phe

Thr

20

His

Ala

Ala

Asp

Ile

100

Gly

Ala

Ala

Val

Gly

180

Gly

Leu

Arg

Val

Val
260
Asp

Ser

Tyr

125

Ile

5

Asp

Leu

Tyr

Ala

Pro

85

Thr

Gly

Thr

Gly

Thr

165

Glu

Gly

Ala

Gly

Ala

245

Ile

Pro

Arg

Arg

Pro

Asn

His

Ala

Thr

70

Asn

Tyr

Ala

Ser

Ala

150

Val

Ile

Arg

Ala

Leu

230

Thr

Asp

Thr

Thr

Phe
310

455

Val

Ser

Ala

Ala

55

Leu

Ile

Ser

Tyr

Ile

135

Arg

Pro

Pro

His

Lys

215

Asp

Asp

Cys

Phe

Gln
295

Val

Glu

Ser

Pro

40

Gln

Gly

Arg

Thr

Asp

120

Leu

Leu

His

Phe

Leu

200

Leu

Val

Ala

Asn

Thr
280

Arg

Ala

Asn

Pro

25

Thr

Gly

Phe

Thr

Tyr

105

Ile

Gly

Val

Pro

Tyr

185

Ile

Val

Ser

Leu

Thr
265
Ile

Arg

Pro

Leu Glu

10

Pro Val

Gly Ser

Tyr Lys

Gly Ala

75

Gly Vval

Gly Lys

Ile Ile

Ile Gly

Val Leu

155

Asn Ile
170

Gly Lys

Phe Cys

Ala Leu

Val Ile

235

Met Thr

250

Cys Val

Glu Thr

Gly Arg

Gly Glu
315

460

Thr

Val

Gly

Val

60

Tyr

Arg

Phe

Cys

Thr

140

Ala

Glu

Ala

His

Gly

220

Pro

Gly

Thr

Ile

Thr
300

Arg

Thr

Pro

Lys

45

Leu

Met

Thr

Leu

Asp

125

Val

Thr

Glu

Ile

Ser

205

Ile

Thr

Tyr

Gln

Thr
285

Gly

Pro

Met

Gln

30

Ser

Val

Ser

Ile

Ala

110

Glu

Leu

Ala

Val

Pro

190

Lys

Asn

Ser

Thr

Thr

270

Leu

Arg

Ser

Artificial Sequence:

Arg

15

Ser

Thr

Leu

Lys

Thr

95

Asp

Cys

Asp

Thr

Ala

175

Leu

Lys

Ala

Gly

Gly

255

Val

Pro

Gly

Gly

Synthetic

Ser

Phe

Lys

Asn

Ala

80

Thr

Gly

His

Gln

Pro

160

Leu

Glu

Lys

Val

Asp

240

Asp

Asp

Gln

Lys

Met
320
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278

-continued

Phe Asp Ser Ser Val Leu Cys Glu Cys Tyr Asp Ala Gly
325 330

Tyr Glu Leu Thr Pro Ala Glu Thr Thr Val Arg Leu Arg
340 345

Asn Thr Pro Gly Leu Pro Val Cys Gln Asp His Leu Glu
355 360 365

Gly Val Phe Thr Gly Leu Thr His Ile Asp Ala His Phe
370 375 380

Thr Lys Gln Ser Gly Glu Asn Leu Pro Tyr Leu Val Ala
385 390 395

Thr Val Cys Ala Arg Ala Gln Ala Pro Pro Pro Ser Trp
405 410

Trp Lys Cys Leu Ile Arg Leu Lys Pro Thr Leu His Gly
420 425

Leu Leu Tyr Arg Leu Gly Ala Val Gln Asn Glu Ile Thr
435 440 445

Pro Val Thr Lys Tyr Ile Met Thr Cys Met Ser Ala Asp
450 455 460

Val Thr
465

Cys Ala Trp
335

Ala Tyr Met
350

Phe Trp Glu

Leu Ser Gln

Tyr Gln Ala

400

Asp Gln Met
415

Pro Thr Pro
430

Leu Thr His

Leu Glu Val

The invention claimed is:

1. An immunoassay for the combined detection of HCV
antigen and HCV antibody in a test sample, the method com-
prising:

a) simultaneously providing the following reagents:

i. a solid phase capable of binding to biotin;

ii. a biotinylated anti-HCV antibody for the capture of an
HCV antigen present in said test sample;

iii. a first biotinylated HCV antigen for the capture of an
anti-HCV antibody in said test sample, wherein the
first biotinylated HCV antigen comprises the amino
acid sequence as set forth in SEQ 1D NO:101; and

iv. a first detectably labeled HCV antigen for binding to
the anti-HCV antibody captured by the first biotiny-
lated HCV antigen of (iii);

b) incubating the reagents of step (a) under conditions to
produce a reaction mixture, wherein
(1) the biotinylated anti-HCV antibody of (a)(ii) binds to

said solid phase through said biotin and specifically
binds to the HCV antigen present in said test sample to
produce a biotinylated anti-HCV antibody-HCV anti-
gen complex captured on said solid phase;

(ii) the first biotinylated HCV antigen of (a)(iii) binds to
said solid phase through said biotin and specifically
binds to the anti-HCV antibody present in said test
sample to produce a first biotinylated HCV antigen-
anti-HCV antibody complex captured on said solid
phase; and

(iii) said first detectably labeled HCV antigen of (a)(iv)
specifically binds to the anti-HCV antibody in the first
biotinylated HCV antigen-anti-HCV antibody com-
plex captured on said solid phase;

¢) isolating solid phase that comprises attached captured
anti-HCV antibody and captured HCV antigen from
unreacted test sample and reagents;

d. contacting the isolated solid phase with a detectably
labeled conjugate antibody that binds to said HCV anti-
gen captured in the biotinylated anti-HCV antibody-
HCV antigen complex of (b)(i); and

e. detecting
(1) a first signal generated from the detectable label of the

detectably labeled conjugate antibody, wherein pres-

ence of the first signal indicates presence of the HCV
antigen in the test sample; and

(ii) a second signal generated from the detectable label
of the first detectably labeled HCV antigen, wherein
presence of the second signal indicates presence of
the anti-HCV antibody in the test sample.

2. The immunoassay of claim 1, further comprising pro-

3 viding in step (a):

(v) a second biotinylated HCV antigen for the capture ofa
second anti-HCV antibody in said test sample, wherein
said second biotinylated HCV antigen is distinct from
the first biotinylated HCV antigen; and

40  (vi) a second detectably labeled HCV antigen for binding

to the second anti-HCV antibody captured by the second
biotinylated HCV antigen of (v);

wherein in step (b):

(iv) the second biotinylated HCV antigen of (a)(v) binds to

45 said solid phase through said biotin and specifically

binds to the second anti-HCV antibody present in said
test sample to produce a second biotinylated HCV anti-
gen-second anti-HCV antibody complex captured on
said solid phase; and

(v) said second detectably labeled HCV antigen of (a) (vi)

50 specifically binds to the second anti-HCV antibody in

said second biotinylated HCV antigen-second anti-
HCV antibody complex captured on said solid phase;
and

further comprising detecting in step (e):

55 (iii) a third signal generated from the detectable label of the
second detectably labeled HCV antigen, wherein pres-
ence of the third signal indicates presence of the second
anti-HCV antibody in the test sample.

3. The immunoassay of claim 2, further comprising pro-

viding in step (a):

(vii) a third biotinylated HCV antigen for the capture of a
third anti-HCV antibody in said test sample, wherein
said third biotinylated HCV antigen is distinct from the
first biotinylated HCV antigen or the second biotiny-
lated HCV antigen; and

5 (viii) a third detectably labeled HCV antigen for binding to

the third anti-HCV antibody captured by the third bioti-
nylated HCV antigen of (vii);

30
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wherein in step (b):

(vi) the third biotinylated HCV antigen of (a) (vii) binds to
said solid phase through said biotin and specifically
binds to the third anti-HCV antibody present in said test
sample to produce a third biotinylated HCV antigen-
third anti-HCV antibody complex captured on said solid
phase; and

(vii) said third detectably labeled HCV antigen of (a)(viii)
specifically binds to the third anti-HCV antibody in said
third biotinylated HCV antigen-third anti-HCV anti-
body complex captured on said solid phase; and

further comprising detecting in step (e):

(iv) a fourth signal generated from the detectable label of
the third detectably labeled HCV antigen, wherein pres-
ence of the fourth signal indicates presence of the third
anti-HCV antibody in the test sample.

4. An immunoassay for the simultaneous detection of both
HCV antigens and HCV antibodies in a test sample, wherein
said combination assay comprises:

a. a first capture antigen comprising the amino acid

sequence as set forth in SEQ ID NO:101;

b a first detection antigen comprising a peptide sequence of
a first HCV protein and further comprising a first detect-
able label;

c. a second capture antigen comprising a peptide sequence
of'a second HCV protein;

d. a second detection antigen comprising a peptide
sequence of a second HCV protein and further compris-
ing a second detectable label;

e. athird capture antigen comprising a peptide sequence of
a third HCV protein;

f. a third detection antigen comprising a peptide sequence
of a third HCV protein and further comprising a third
detectable label;

g. a first capture antibody; and

h. a conjugate antibody comprising a fourth detectable
label,

wherein said first capture antibody and said conjugate anti-
body specifically bind a fourth HCV protein from said
test sample, and said combination assay is performed by:

(1) contacting said test sample with the first, second, and
third capture antigens, the first, second, and third detec-
tion antigens, said first capture antibody and said conju-
gate antibody under conditions to allow:

a) formation of a first sandwich complex between said first
capture antigen, the first detection antigen and a first
anti-HCV antibody present in said test sample;

b) formation of a second sandwich complex between said
second capture antigen, the second detection antigen
and a second anti-HCV antibody present in said test
sample;

¢) formation of a third sandwich complex between said
third capture antigen, the third detection antigen and a
third anti-HCV antibody present in said test sample; and
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d) formation of a fourth sandwich complex between said
capture antibody, said conjugate antibody and the fourth
HCV antigen present in said test sample; and

(i1) measuring first, second, third, and fourth signals gen-
erated from said first, second, third, and fourth detect-
able labels as a result of formation of said first, second,
third, and fourth sandwich complexes, thereby simulta-
neously detecting the first, second, and third anti-HCV
antibodies and the fourth HCV antigen present in said
test sample.

5. The immunoassay of claim 4 wherein said second, third
and fourth HCV proteins are independently selected from the
group consisting of core antigen, E1, E2, NS2, NS3, NS4 and
NS5 or distinct and independent portions of any one of core
antigen, E1, E2, NS2, NS3, NS4 and NS5.

6. The immunoassay of claim 4 wherein each ofthe peptide
sequences of said second and third HCV proteins are inde-
pendently selected from different peptide sequences of the
same protein selected from the group consisting of core anti-
gen, B1, E2, NS2, NS3, NS4 and NS5.

7.The immunoassay of claim 4, wherein said first detection
antigen is a core peptide that comprises a deletion of amino
acids 34 and 48 and amino acids 115-121.

8. The immunoassay of claim 4, wherein said fourth HCV
protein is core antigen.

9. The immunoassay of claim 4 wherein the first capture
antibody comprises two or more distinct antibodies.

10. The immunoassay of claim 4, wherein said first detec-
tion antigen is an acridinylated core peptide comprising a
deletion of amino acids 34 and 48 and amino acids 115-121.

11. The immunoassay of claim 4, wherein said second
capture antigen is a biotinylated NS3 recombinant antigen
and said second detection antigen is an acridinylated NS3
recombinant antigen.

12. The immunoassay of claim 4 wherein said third capture
antigen is biotinylated NS4 peptide and said third detection
antigen is an acridinylated NS4 peptide.

13. A kit for the simultaneous detection of HCV antigens
and antibodies in a sample comprising:

a first pair of capture antigen and detection antigen for
detecting a first anti-HCV antibody against a first HCV
protein, wherein said detection antigen is detectably
labeled, and wherein the capture antigen comprises the
amino acid sequence as set forth in SEQ ID NO:101;

a second pair of capture antigen and detection antigen for
detecting a second anti-HCV antibody against a second
HCV protein, wherein said detection antigen is detect-
ably labeled;

a third pair of capture antigen and detection antigen for
detecting a third anti-HCV antibody against a third HCV
protein, wherein said detection antigen is detectably
labeled; and

a first pair of capture antibody and conjugate antibody for
detecting a fourth HCV protein, wherein said conjugate
antibody is detectably labeled.
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